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This study attempts to understand, analyze and evaluate existing and
planned site and services housing projects in Kenya and to suggest
tentative policy and planning guidelines for future projects. Site and
services is one of the alternative public housing strategies being used
to meet the housing needs of the low income population in the rapidly
urbanising areas of developing countries. The experiences of site and
services housing projects in Africa, Asia and Latin America have been
documented in a large body of literature.
The site and services experience in Kenya over the last decade is useful
in investigating critical policy and planning issues in these housing
projects. An attempt has been made to outline a broader employment/
shelter-based strategy for future site and services housing projects.
This strategy emphasizes that site and services is an approach to improve
the living conditions of the majority of the population, which is poor,
by providing access to employment and a piece of land with varying
combinations and levels of utilities, services and community facilities.
Thesis Supervisor: John Harris,
Associate Professor of Economics and Urban Studies.
TABLE OF CONTENTS.
ABSTRACT ....... .*.... * . . . ........ ....
TABLE OF CONTENTS ......................
LIST OF TABLES .................... --. ------
CHAPTER
1. INTRODUCTION ............................
2. KENYA: NATIONAL AND REGIONAL CONTEXT....
3. SITE AND SERVICES EXPERIENCE IN KENYA ....
4. SITE AND SERVICES: AN EMPLOYMENT/SHELTER,
5. CONCLUSIONS AND GUIDELINES FOR POLICIES
APPENDIX.
CASE STUDIES ................. . . ........
GLOSSARY ......... ........ .....
.. . .
.... 
. . . .
BASED STRATEGY --
............--.-- 0 0 0
iii
PAGE
iii
iv
1
17
60
99
135
156
216
.. ,, 0
.. ,.
.. . . . . . - - - - -090a0a00000000o&a0G
BIBLIOGRAPHY .. .. .... . .... .... . .. .. .. .. . .. .. .. ..- 234
List of Tables.
Tables:
1. Population by age, sex, area and density, 1969.
2. Projected population of Kenya in 1970 and 2000.
3. Household income distribution by economic group and income size,68-70.
4. Population growth of main urban centers, 1948 to 1969.
5. Population by size of urban centers, 1969.
6. Population of urban centers and rural areas, 1969.
7. Distribution of social services by province, 1970.
8. Population served by a water supply, 1972.
9. Population served by public sewerage system, 1972.
10. Selected indicators of regional disparities in income and essential
services, 1969 to - 1970.
11. Registrations under the 1970 Tripartite Agreement, number of persons
employed in the modern sector of working age December, 1970.
12. Proportions of registrations under the 1970 Tripartite Agreement,
number of persons employed in the modern sector and population of
working age, December 1970.
13. Number and total cost of public housing by 1972.
14. National Housing Corporation projects by province, 1969 - 72.
15. National Housing Corporation - value of houses completed, 1970 - 1973.
-1-
CHAPTER L.
INTRODUCTION
Most developing countries are experiencing rapid population growth.
The majority of these populations, both in urban and rural areas, is
poor. The needs of this majority are basic. Some of their most urgent
needs are jobs, food, shelter and services.
Problems of employment, housing and urban growth have been identified
and recognized since the early 1960's both at national and international
levels. Various alternative development strategies have been formulated
and implemented to meet the needs of the population. However, these
problems have continued to grow making the task of urban and regional
development planning more difficult and complex.
This study is intended to look at one such development strategy to meet
the shelter needs of low income populations and developing countries -
namely the site and services concept as applied in the case of Kenya.
What is "Site atid Services"I
Various definitions have been used to describe the concept of site and
services. Most of these definitions focus on the potential use of a
piece of land that has services like water supply, sewerage, roads and
storm drainage, and electricity. To a large extent "Site and Services"
implies a shelter-based strategy. In other words, the major objective
or goal of site and services in the past has been to provide serviced lots
to meet the shelter needs of the low income population in rapidly growing
urban areas.
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However, when looking at the broader nature of the problem of rural to
urban migration and the increasing demand for labor in industrial and
commercial centers, the priorities of the low income population have been
employment rather than housing.
It is appropriate, therefore, to question whether site and services,
as a concept, should follow a shelter-based strategy or an employment-
based atrategy or a combination of the two. For the purposes of this
study, site and services has been viewed as an employment/shelter-based
strategy. In order to delimit the scope of this study, the following
definition of site and services is used:
"Site and Services is strategy to improve the living conditions
of the population,which is poor, by providing access to
employment and a piece of land with varying combinations and
levels of utilities, services and community facilities."
Site and services must be viewed in a broader perspective in order to
understand both the nature of the problem and the Priorities of low Incne r
people. The order of priorities of the majority of the low income families
can be listed as follows:
1. Employment opportunities
2. Land tenure
3. Minimum utilities and services
4. Shelter and community facilities
Site and services is only one of the several alternative strategies used
to meet the priority needs of the low income people. The range of the
other strategies varies with the national context. However, in most
developing countries, these include conventiodal public housing programs,
m3.-
which provide complete dwellings at higher costs and which are occupied
mainly by middle and high income sectors, (but originally intended for
the low income sectors); and private housing developments also for the
middle and high income sectors. The needs of the majority of low income
sector are met by popular illegal developments or squatter areas. These
settlements provide not only shelter at prices they can afford but also
offer employment opportunities and a sense of community organization.
In the past, several developing countries have followed the policy of
slum or squatter clearance. These efforts, in many cases have proved
to be expensive to governments: Rather than solving the problems of the
low income people they often created more problems. In recent years,
some countries have followed housing policies that include the improvement
and upgrading of existing squatter areas in their site and services
programs. The International Labor Office, in their report on Employment,
Incomes and Equality, makes the following policy recommendation to the
construction industry in Kenya:
Perhaps the most appropriate approach to meeting the pent-up
demand for low-cost housing is through the site and services
schemes ..... Not only does a felxible approach of this kind
offer an opportunity to low income families to provide their
own housing from their own savings through self-help efforts,
but it has a very favorable employment effect. 1
This "employment effect" affects the low income people by encouraging
the use of a large number of semi-skilled artisans and contractors, as
well as the self-help efforts of the family and the production of various
1 Employment, Income and Equality, Geneva, 1972, page 199
International Labor Organization
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building components by the small-scale industries in the informal sector.
However, the employment opportunities do not only extend to the immediate
or direct impact of employment generation for the construction of the
dwelling units but extend even further to include other on-site and off-
site employment opportunities. Often site and services have been
planned as merely "domitory projects" on the periphery of major urban
centers, far away from places of work. This has resulted in low income
families spending a large percentage of their incomes on transportation.
In many cases, families have left the area and returned to more suitable
locations near the inner ring and employment facilities. In other cases,
on-site employment facilities are limited to a few shops. This
unsatisfactory employment situation is often due to lack of foresight by
planners who, in effect, designed inflexible layouts which do not include
the possibility of commercial and small-scale industrial activities on
lots along the major roads within the site and services projects. These
issues of on-site employment will be discussed in detail in the laser parts
of this study.
In most developing countries the experience with site and services is
only a decade old. (With the exception of Liberia, Puerto Rico, Kenya
and Uganda.) In a study for the International Bank for Reconstruction
and Development, it was stated that:
Early work on site and services was also developed in Puerto
Rico (1938), Uganda (1950) and Kenya (1955) and in the late
1950's and early 1960's United Nation experts made site and
services proposals for Liberia and Somalia 2
2 W. Grindley and R. Merrill, Site and Services, The Experience and
Potential , Washington D.C., I.B.R.D., May 1973 Page 6, 7.
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The International Bank study further reports the results of a global
survey of site and services experiences in 30 countries and notes that
only 13 countries had included site and services as part of their national
development plans and that only 6 countries had proposed constructing
50,000 or more new serviced lots. In spite of the fact that site and
services have been included as part of the national development plans
in Tanzania, Chile and Kenya, a large number of these countries have
not been able to complete the number of serviced lots that had been planned in
their development programs. This has maiily been due to the complex
nature of the problems related to national and regional housing
policies, organization and finance of housing, regional disparities and
political factors, and the experimental nature of site and services and
squatter upgrading projects. These experiences in various countries
provide useful information and knowledge which can be helpful in out-
lining policy guidelines and planning and building standards for future
site and services housing projects.
The major roles that site and services can play in an employment/shelter-
based strategy are briefly summarized as follows:
1. Generating employment opportunities, both on-site and off-site for
the low income population.
2. Improving the conditions of the community environment by providing
serviced lots and related community facilities.
3. Increasing official public control by the government to regulate
land speculation and land use.
4. Providing loans and technical assistance to increase collective
-6-
self-help construction
5. Encouraging the development of co-operative small-scale industrial
and housing organizations for community development
6. Expanding the housing stock not only in a few major urban centers
but also in other urban and rural areas to overcome some of the
regional disparities
7. Distributing resources and urban services equally among the low
income population
8. Developing administrative links between the public agencies and the
community by increasing commuinty participation in project formulation
and implementation
9. Upgrading existing squatter settlements by providing utilities,
services and community facilities.
10. Assisting the overall physical and socio-economic development of
the community
Areas of Study:
In order to achieve these policy objectives and to prepare comprehensive
planning guidelines for site and services programs, it is important to
understand the national, regional and urban development trends. The
following list provides a number of subjects that need to be outlined and
studied to provide basic data:
1. NATIONAL AND REGIONAL CONTEXT:
A. Geography
B. History
C. Population
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D. Economy
E. Government and Administration
F. Transportation and Communications
G. Urban-Rural Linkages
H. Urbanization
I. Housing.
2. URBAN CONTEXT:
A. Geography
B. History
C. "Population
D. Economy
E. Government and Administration
F. Housing
G. Topography, Circulation, Land Use
H. Income distribution
I. Urban Growth
One must also understnad the various components of each of the site
and services programs. The following is a list of the four most important
components of these programs and their sub-components.
1. PHYSICAL COMPONENTS - Site location
A. Land - Land utilization/density
B. Utilities and Services - Water
- Sewerage
- Roads and storm drainage
- Street lighting and electricity
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- Refuse collection
- Gas, telephone
- Public transportation
C. Community facilities - Police protection
- Fire protection
- Health clinics/dispensaries
- Schools and playgrounds
- Recreation/parks and social centers
D. Employment facilities - Shops/offices
- Small-scale industries
- Markets
E. Dwellings - Core units
2. ECONOMIC CONSIDERATIONS
A. Development Costs - Site preparation/land acquisition
- Utilities and services
- Community facilities
- Employment facilities
- Lot development
B. Administrative Costs - Planning/design
- Supervision/engineering
- Administration/management
- Technical assistance
- Contingencies (inflation, etc.)
C. Recurrent Costs - Utilities and services
- Community facilities
- Employment facilities
- Lot development
- Administration and organization
D. Financing Plan - National government
- Local government
- International agency
- User
- Others
E. Cost Recovery - From users
- From others
F. User Costs/Repayments - Household income
- Household expenditures
- Housing expenditure borne by users
- Terms for repayment of:
- Lot costs
- Loans
- Monthly charges, etc.
- Others
G. Economic Justifications Location
- Employment linkages
- Transport linkages
- Opportunity cost of land
- Others
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H. Cost-Benefit Analysis - Economic rate of return
- Opportunity cost of capital
- Income redistribution and employment
generation
- Human and social benfits
3. SOCIAL COMPONENTS
A. National and Regional - Ministries
Political Organizations - City councils
- Municipalities
B. Community Development - Co-operatives
organizations - Task force groups
- Voluntary groups
- Extended families
- Nuclear families
- Individuals
- Other local social organizations
4. ADMINISTRATIVE AND LEGAL COMPONENTS
A. Administrative - Project publicity
- Lot allocation
- Rents/loans collection
- Community facilities
- Training local staff
- Project implementation
- Project supervision
- Monitoring and evaluation
"11-
- Feedback
B. Legal - Rights, liabilities
- Transfer of rights
- Land tenure
- Security, redress of grievances3
Significance of the Study:
Even though the site and services concept has been considered as one of
the alternative development strategies for housing and urban development
in many developing countries over the last two decades, it has only
recently been given national recognition by politicians and planners.
The experiences of several countries in Africa, Asia and Latin America
have been observed, evaluated and documented in a large body of literature.
These studies have pointed out several important theoretical and practical
aspects of site and services.
However, there are several critical policy and planning issues that need
to be looked into. Data from existing and proposed site and services
projects provide information that identify the critical factors
influencing the various components and sub-components outlined above.
This study will survey and evaluate fifteen site and services projects
in Kenya, with special attention to the following questions:
. How are site and services related to the overall political and
economic development of the country?
3 Note: The above outline has been prepared with reference to a check-
list prepared by the I.B.R.D. - Site and Services Checklist, (draft),
P. Patel, Washington, D.C., 1974
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. What target population do site and services serve?
. Do they always provide shelter for the planned/anticipated lowest
income groups?
. Could the concept be used to provide serviced land for other income
groups?
. What can be done to increase the income level of the majority of the
population?
. How can they have more access to better jobs and better incomes?
. How can an employment/shelter-based strategy for site and services
be useful for the majority of the population?
Some of these questions can be investigated in detail because data is
available, while others can only be outlined briefly. The physical
components of site and services -- such as land, utilities and services,
community facilities and employment facilities -- will be dealt with
in detail along with the economic, social, administratiue,,and legal
components of these projects. The general policy aspects will be out-
lined briefly.
The need for such a co-ordinated, interdisciplinary approach to deal with
the future of the lowest income groups in urban areas has been pointed
out in several studies(such as Van Huyck, 1971; Grindley and Merrill, 1973).
This study will attempt (i) to develop and outline a broad employment/
shelter-based strategy to reach the poor people of the urban population;
(1i) to outline the Kenyan experience of site and services in the national,
regional and urban contexts;
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(iii) to use the survey-evaluation of existing site and services
projects in Kenya as an important source of information in formulating
guidelines for future site and services projects;
(iv) to present in detail some of the physical, economic, social, and
administrative and legal components of site and services programs.
Scope of the Study
The study is intended as a reference for those concerned with the
program development of site and services in the rapidly urbanizing areas
of developing countries and as an empirical attempt to outline an
alternative development strategy for future site and services projects
in Kenya.
Various international and national agencies have expressed their interest
in research on site and services in developing countries. These agencies
(including the World Bank; the United Nations' Center for Housing, Building
and Planning; United States Agency for International Development) have
provided increasing amounts of technical and financial assistance to
formulate, prepare, and implement site and services projects in many
developing countries. It is hoped that some of the findings of this study
will be useful for those concerned about the policy and planning of site
and services within these international and national agencies.
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Structure of the Study;
This study is structured in seven main chapters. Chapter one contains
a discussion of the -site and services concept; describes the advantages,
disadvantages and major roles of these housing projects; and outlines
the approach used in this thesis to study the various policy and planning
aspects of these projects in Kenya.
Chapter two presents the national and regional context of Kenya in terms
of the geography, history, population, economy, government and
administration, transport and communications, urbanization and urban-
rural linkages, and housing. This chapter provides background information
and points out some of the problems of urban and regional development
planning in Kenya.
Chapter three outlines the Kenyan experience of site and services housing
projects, by analyzing and evaluating fifteen existing and planned site
and services housing projects in five of the eight provinces of Kenya.
The evaluations deal with the economic, social, administrative and physical
aspects of these projects. Information and data for most of these case
studies is from reports and surveys of the Housing Research and Development
Unit of the University of Nairobi, the Nairobi City Council and the
International Bank for Reconstruction and Development. The selection of
these fifteen case studies was primarily based upon what information was
available at the time of this study; the provincial location of the
projects; the users income groups; the type of site and services housing
projects; and the levels of utilities and services.
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Chapter four explores an employment/shelter based strategy for future
site and services housing projects in Kenya. This chapter briefly
describes the various major components and the physical, economic,
social, administrative and legal aspects of this strategy. The
chapter outlines some of the functions, evaluative criteria ranges
of normative standards, costs and planning considerations. The various
components and sub-components cover a wide range but are in no way
exhaustive. The figures indicated as normal ranges for different
standards are based upon the evaluative criteria and upon commonly
used standards and codes from different national and international
documents. They are intended to serve as a source of reference and
again they are in no way exhaustive. The data on costs are mainly
confined to the costs of on-site infrastructure presented as a unit cost
per lot. This data has been collected from the reports of the
International Bank for Reconstruction and Development4, the Housing
Research and Development Unit and the Nairobi City Council. No attempts
have been made to refine these costs through a breakdown of value
added into labor, materials,or foreign and local currency inputs.
Chapter five contains the main conclusions of this thesis and
guidelines for policy issues related to the role of site and services
housing projects in urban and regional development planning in Kenya.
4 P.C. Patel, Site and Services Projects, Survey and Analysis of
Urbanization Standards and on-site infrastructure, I.B.R.D.,
Washington, D.C., 1974.
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Chapter six contains the appendix and the glossary. This chapter
includes detail data on the fifteen case studies using a
comparative format; and notes and definitions not included in the main
text of the study. A list of abbreviations and equivalents is also
included.
Chapter seven is the bibliography. It provides a complete list of all
sources used in the text and additonal references arranged in an
alphabetical order.
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CHAPTER 2.
KENYA , NATIONAL AND REGIONAL CONTEXT
This chapter is intended to provide some basic data and background
information on the national and regional context of Kenya. It outlines
the development planning trends in Kenya as an overview of the growth
pattern of urban and regional areas in the country.
GEOGRAPHY
Kenya is the second largest nation of the three East African countries
- Tanzania, Kenya, Uganda. It has an area of 582,644 sq. kilometers,
including 14,792 sq. kilometers of water. It is located between the
longitudes 340E and 420E and latitudes 4 0N and 4 oS, with the equator
passing 1 0N of the capital city of Nairobi. It is bounded on the east
by the Indian Ocean and the Somali Republic,on the north by Ethiopia and
the Republic of Sudan, on the west by Uganda and on the south by Tanzania.
Kenya is a country of tremendous topographical diversity ranging from
glaciated mountains to desert landscapes. The physical and climatic
factors of the country have had significant effects on the man-made
environment including (transportation, postal and telecommunication
networks), and the growth of urban and regional centers.
Maps 1 and 2 show the physical features and the major geographical
divisions of Kenya. These major geographical divisions are:
1. The Lake Victoria Basin composed of heavily eroded, nonvolcanic
plateau surfaces lying between 300-1500 meters above sea-level, with
reliable and evenly distributed mean annual rainfall of up to 76 cm.,
Sudan
0 150 Km.
1:10,000,000.
5
.:. 2
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0 150 Km.
1:10,000,000.
Map # 2
KENYA : GEOGRAPHY
Major Geographical Divisions
1. Lake Victoria Basin
2. Central Rift & Highlands
3. Eastern Plateau Foreland
4. Coast
5. Semi-arid & Arid
Source: Ominda, S.R.,Land and
Population Movements in Kenya,
Nairobi, 1968.
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and mean annual temperatures from 100 to 300 C.
2. The Central Rift and Associated Highlands composed of a series
of high plateaus and volcanic surfaces lying between 1,500-2,500
meters above sea-level, with mean annual rainfall of 153 cm., and
mean annual temperatures from less than 60 to 340 C.
3. The Eastern Plateau Foreland composed of a vast plateau of ancient
rock surfaces lying between 300-1500 meters above sea-level, with a
low mean annual rainfall of up to 50-76 cm., and mean annual
temperatures from 180 to 340C.
4. The coast composed of a coastal plain of marine shale, sandstone
and limestone lying between sea-level, with a mean annual rainfall of
up to 76-127 cm., mean annual temperatures from 220 to 340C.
5. The Semi-Arid and Arid areas composed of a series of sandy, dry
low plateau with a low mean annual rainfall of less than 25 cm.,
and mean annual temperatures from 180 to 340C and over.
HISTORY
The time perspective of the development process in Kenya can be seen
in relation to the British Colonial Period. For the purposes of this
study, it is convenient to divide the history of Kenya into three
periods. These are:
Pre 1500-1895: The Pre-Colonial Period
1895-1963: The Colonial Period
1963-1975: The Post-Colonial Period
A brief outline of the development of the external boundaries of
-20-
Kenya illustrates the sequential spatial and political growth of
the country.
Pre 1500-1895: The Pre-Colonial Period
No boundaries existed during the Pre-Colonial Period. Arab, Indian
and Portuguese traders established the first permanent trading posts
in Mombasa and Malindi on the coast. The Portuguese period (1500-1700)
was followed by the Omani period (1700-1850). The Sultanate of Zanzibar
(1700-1850) was responsible for encouraging the growth of trading
centers in the interior of Kenya for the purposes of the slave and ivory
trade. The European explorers, missionaries and traders (1850-1895)
wanted to end the slave trade. In 1887, a British company received the
concession for the coastal strip from the Sultanate of Zanaibar, and
the company was chartered as the imperial British East Africa Company
in 1888.
1895-1963: The Colonial Period
External boundaries were defined and established during this period..
The British government declared a protectorate over East Africa in 1895',
extending from theCoast to the Rift valley. 1902 marked the completion
of the Kenya-Uganda Railway from Mombasa to Kisumu on Lake Victoria.
(This now forms the Mombasa-Nairobi-Kisumu axis for development). In
1920, the East African Protectorate was renamed the Kenya Colony and
Protectorate. Between 1886 to 1955 most of the external boundary
limits were marked and surveyed.
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1963-1975: The Post-Colonial Period
During the Post-Colonial Period, external boundaries as established
during the Colonial period remained while the regional boundaries
were redefined. In 1963, at the time of independance, the British
Colony and Protectorate was abolished and in 1964 Kenya became a
Republic.
The evolution of external and regional boundaries reflect the
political and social factors that were dominant in determining the
spatial configuration of the provinces and in influencing the growth
of urban centers in the country. Map 3 shows the historical growth
of towns in relation to the colonial regional boundaries of the ten
provinces in 1929. A large number of the regions were separated into
provinces according to the conflicting interests of the ethnic
populations. According to Soja:
The drawing of rigid administrative boundaries where
there had been only zones of transition or no fixed
boundaries at all created a new and in many ways
stronger system of cells than had existed in traditional
system. The most immediate effect was the strengthening
of broad ethnic identities at the expense of other forms
of affliation............
The roots of what is commonly called "Tribalism" in Kenya
today lie more in this uneven and rigidly compartmentalized
impact of modernization than in any set of traditional
ethnic differences. 5
Even though the internal bounderies were redefined, to a large extent
they still inherited some of these ethnic problems. Soja further
5 Soja, E.: The Geography of Modernization in Kenya, Syracuse, 1968,
Page 23,24.
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comments on the growth of new ethnic subdivisions based upon the
superimposed administrative units:
. .Almost unanimously, the Kiambu Kikuyu were the most
economically and politically modernized and troublesome
of the Kikuyu, the Fort Hall group as the most strongly
traditional and resistant to change, beset by a multitude
of petty politicians and those from Nyen as progressive,
well-educated, and selectively traditional. Even greater
district contrasts were formed among the Kamba and Luo.
Admittedly, these distinctions often reflect traditonal
tribal subdivisions, upon which the administrative structure
was built, but they have now assumed new chargcteristics based
upon the nature and extent of modernization.
These are significant impacts on the political and regional develop-
ment of the country, since these seem to have effected the three
largest ethnic groups in Kenya, namely the Kikuyus, the Luos and
the Kambas. The present provincial boundaries are shown on Map 4
and define the eight provinces - Nairobi, Coast, CentralEastern,
North-Eastern, Nyanza, Rift-Vally and Western.
6 Soja, E.: lbid.
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GOVERNMENT AND ADMINISTRATION,
Kenya became an independant nation in 1963 after 40 years of
political struggle with the former British colonial government, and
was declared a republic within the United Nations in 1964. The present
government has an executive parliament.
At the time of independance Kenya inherited some of the basic
features of the British system of government, whereby the Parliament,
the law courts and political leaders have had strong control. Government
administration in Kenya at the present time is highly centralized, with
a president who is popularly elected every four years. There is only
one political party, which is the ruling Kenya African National Union
(KANU).
At the end of 1969, the central government had 20 ministries. Each of
these ministries undertakes a wide range of functions and responsibili-
ties. In particular, Ministry of Economic Planning and Development
is responisble for the co-ordination of development planning in the
country. The present administrative boundaries (see Map 4) define
the seven provinces and Nairobi, which forms a separate entity out-
side the provincial system. For purposes of simplicity, in this thesis
Nairobi will be referred to as the eighth province of Kenya. Each of
these provinces have District Advisory Development Committees, District
Development Committees, Provincial Advisory Development Committees,
Provincial Development Committees and Provincial Planning Offices. The
Provincial and District Development Committees,play an important role
in the preparation and implementation of the national five-year
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development plans. The Ministry of Lands and Settlement has an Urban
and Regional Planning Department (formerly the Town Planning Department)
which has been responsible for developing physical regional development
plans for the seven provinces. The development planning for Nairobi
is largely done by the Nairobi city council along with the various
ministries.
TRANSPORTATION AND COMMUNICATION.
Transportation and communications have been important elements of the
development process in Kenya. The development of these elements has
been largely influenced by the British colonial administration. Before
the entry of the European explorers and colonizers, the only trade routes
were between a series of coastal trading centers. The completion of the
Kenya-Uganda Railway in 1902 encouraged the growth of European settle-
ments and eventually the establishment of the White Highlands and the
Native Reserves. Major and minor administrative centers developed along
the Mombasa-Nairobi-Kisumu axis. Feeder railway lines and lateral
inter-connections were concentrated in the Highlands. (See map 6).
The growth of the road networks also followed the objective of the
British to provide additional administrative connection but their
primary purpose was to serve the growing areas of European settlement.
Important roads to the North Frontier District were constructed after
World War II, linking the administrative centers.
The development of postal and telecommunications closely parallels the
development of the railway and roads networks.
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The growth of transportation and communications networks in Kenya,
as in many other developing countries, has played a crucial role in the
economic growth of the country by impvoving internal accessibility.
The Kenya government has continued to improve and develop road, railway,
air and maritime transportation networks throughout the country. The
growth of these networks are curcial to the urban and regional develop-
ment.
POPULATION.
The population in urban and rural areas in all the provinces can be
broadly divided into Africans and Non-Africans. The African population
has four major ethnic sources, namely the Bantu, the Nilotic, the
Nilo-Hamitic and the Hamitic. The Non-African population are mainly
the Asians and Europeans, who constituted 3% of the total population in
1969, and who live mainly in urban areas.
Kenya, like many other developing countries, is experiencing rapid
population growth. This rate of growth has been estimated to be
3.3 - 3.5% per annum over the last ten years. The present population
of about 11.3 million (1970 estimate) is expected to grow to between
28 million and 34 million by 2000. 7
This growing population will need to be provided with employment, housing,
food, schools, health services and other public utilities and services.
According to the Development Plan 1974-1978, this rapidly increasing
population, due mainly tothe reduction of death rates through better
7 Republic of Kenya; Development Plan, 1974-78.
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health care, better nutrition and better living conditons, will be one
of the major factors contributing to the problem of unemployment iLn
Kenya. The Plan states:
Although there is no accurate measure of the number of
unemployed people, the grossest measure would derive from
a comparison of population growth estimates with recent
trends in the creation of job opportunities. Total
population is expected to grow by nearly 2.3 million people
over the Plan period. If average household size remains
5.6 persons, the provision of one income earner for each
household implies the creation of over 400,000 income-
earning opportunities during the Plan pgriod, just to
provide for the increase in population.-
The Plan further states that the new jobs to be created may range from
400,000 to 800,000 over the Plan period plus the jobs needed for those
who are already unemployed. The distribution of the population, like
the geographic divisions, shows a great diversity from very low density
areas of less than 1to 600 inhabitants per square kilometer. Map 5 shows the
population density throughout the country. The uneven distribution of
the population in the various provinces is also indicated in the Table 1,
which shows the population by age, sex, area and density in all the
eight provinces in 1969. According to these figures, just over 50% of
the total population are children under the age of 15 years. This child
population is rapidly growing and, according to I.L.O. Report
9
, the
dependency ratio (the number of children and old people who must be
supported per 100 people of working age of 15-59 years) would rise to
114 by the year 2000, as compared with 106 in 1970 (See Table 2 on the
8 Republic of Kenya; Development Plan, 1974-1978, Nairobi, 1974,
Page 90.
9 I.L.0.: op. cit. Page 124
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Table 1
Population by Age, Sex, Area & Density, 1969.
MALE FEMALE DENSITY
PROVINCE TOTAL AREA INHABT.
TOTAL CHILDREN ADULTS TOTAL CHILDREN ADULTS SQ. 14. SQ. KM.
Nairobi
Central
Coast
Eastern
North-Eastern
Nyanza
Rift-Valley
Western
509,286
1,675,647
944,082
1,923,675
245,757
2,122,045
2,210,289
1,328,298
303,219
810,454
483,051
923,675
133,728
1,047,253
1,139,484
641,517
91,591
447,422
216,279
495,354
67,043
564,858
562,760
366,867
211,628
363,032
266,772
428,321
66,685
482,395
576,724
274,650
206,007
865,193
461,031
983,626
112,029
1,074,792
1,070,805
686,781
92,316
440,222
206,806
481,550
514,812
539,920
538,613
360,096
113,751
424,971
254,225
502,076
57,217
534,872
532,192
326,685
693
13,233
83,325
106,139
126,626
12,628
177,631
8,276
734
127
11
12
2
168
12
161 II I
Source: Republic of Kenya, Population Census, 1969, Nairobi 1969.
TOTAL/KENYA 10,942,705 5,482,381 2,8122174 2,670,207 5,410,324 2,714,335 2,745,989 582,546 19
Table 2
Projected Population of Kenya in 1970 and 2000, Nairobi (in thousands)
AGE GROUPS 1970 2000
34 MILLION 28 MILLION
No. % No. % No. %
Total Population 11,247 100.0 34,286 100.0 28,131 100.0
Pre-School Age (0.5) 2,556 22.7 8,192 23.9 4,947 17.6
Primary School Age (6.12) 2.235 19.9 7,067 20.6 5,134 18.3
Secondary School Age (13.11) 1.140 9.2 3,210 9.4 2,661 9.5
Productive Age (15.59) 5,445 48.4 16,011 46.7 15,379 54.7 0
Persons 60 + 473 4.2 1,313 3.8 1,313 4.6
Potential Labor Force 3.818 33.9 11,215 32.7 10,771 38.3
Children 0-14 5,239 46.6 16,962 49.5 11,439 40.7
Dependency Ratio 106.6 114.1 82.8
Source: Republic of Kenya, Development Plan 1974-78, Nairobi, 1974
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population projections in Kenya). This would be twice the ratio of
55-65 which is found in most developed countries. The high dependency
ratio in Kenya, and in other developing countries, creates several
other problems related to employment generation and income distribution.
The Kenya government's strategy, according to the 1974-1978 Development
Plan, is summed up in the following statement:
The problems of employment, poverty and income distribution
are deeply embedded in the economic and social structure
and solutions to them are obtainable only through long-
term structural change involving all sectors of the economy
and all ministries of the government. There are five (sic)
basic elements in the government's strategy. They are: (a)
continued rapid growth, (b) Family Planning, (c) income
redistribution, (d) Agricultural and Rural modernization,
(e) Education Reform, (f) The Promotion of Small-scale
Enterprises.10
These elements of the strategy are closely inter-related and are
critical to the implementation of the government's employment policy.
It is anticipated that the population will continue to migrate into
urban areas at the rate of 7% per year and that by 1978, 15% of the
total population (2.2 million) will be living in 59 towns, of which
52 already exist. The majority of this population is poor and will
require jobs in urban areas and will have other basic needs such as food
shelter and public utilities and services. These needs should be the
concern of the politicians and decision makers, who are responsible for
developing effective urban and rural development strategies.
10 Development Plan: o cit, Page 90,91, 101.
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ECONOMY.
To a large extent, Kenya's economic growth after independence has
continued on the lines set by the earlier colonial government. At the
time of independence, Kenya inherited an economy deeply embedded with
inequalities in income. In general, Europeans were in the high income
groups, the Asians in the middle and high income groups and the Africans
in the lower income groups. However, in spite of the effects of
Kenyanization, there still remains a wide gap between present levels of
the majority of the poor African population and minority of the elite
African and Non-African population.
Kenya has a mixed economy in which both public and private participation
is allowed, and in which foreign investments, both public and private, are
encouraged. The government has been trying to promote African Socialism
and place the economy increasingly in the hands of the citizens. The
government also strongly believes in local community initiative through
participation and "Harambee"ll projects.
Inequities in the distribution of income among different types of income-
earners, among wage earners, between rural and urban areas, among persons
of different ethnic origins, and among persons with different levels of
education, have aggravated the problems of poverty. According to data
collected by the I.L.O., 96% of the households in 1968-1970 had an annual
income of less than $1,700 per annum. A majority of these households are
composed of workers, small holders, pastoratilists, unemployed and landless
11 "Harambee" as a Swahili word meaning "Let us all pull together", picked
by President Kenyatta as the national motto.
people in both rural and urban areas (See Table 3) earning about $170 or
less per annum. Further there are inequities between rural and urban
incomes. An average wage earner in the urban areas earn about $800 per
annum, where as an average wage earner in the rural areas earn about $70
per annum in 1972. These figures show that the urban worker earns about
12 times the rural worker income. These inequities and inbalances have
had a significant impact on the migration from rural to urban areas. This,
in turn, has resulted in other social and economic problems in the urban
areas.
In response to these inequities and inbalances in the income distribution,
the government of Kenya has the following plans for 1974-78:
During the present plan period, real output (GDP) is projected to
rise at a rate of 7.4 percent per year. If population growth can
be contained at 3.3 percent per year, per capita output will rise
by 4.1 percent per year. Gross domestic product is expected to
reach over K pound 1,000 million (U.S. dollars$2,800 million) by
1978 or K pound 68 (U.S. dollars $190) per capita, productive
sectors growing as follows:
Agriculture in the monetary sector is estimated to increase at
6.7% per year, compared to 6.5 % per year in 1964-72.
Forestry at 9.0%, Fishing at 5.0%, Mining and Quarrying at 16.9%
per year compared with 6.3%, 3.6%, 6.7%, respectively.
Manufacturing and repairing at 10.2% per year, compared with 8.1%.
Construction at 7.2% per year, compared with 9.5%.
Government services at 10.1% per year compared with 9.9%.
The non-monetary sector at 3.8% per year, or the same as before.12
The above figures show a decrease in the growth of construction of about
2.3% per year as compared to the growth rate in 1964-72. This is principally
because of the government's policy to reduce the growth of expenditures for
12 Development Plan, op. cit, Page 17.
Taise 3 "4
Household income distribution by economic group and income size, 1968-70.
Economic Group Annual Number of Percent
Income households of
.4 (thousands) Total
($U.S.)
Owners of medium-sized to large non agricul- 1,000
tural enterprises in the formal sector of and
commerce, industry and services; rentiers; over. 30
big farmers; self-employed professional peo- ($2801
ple; holders of high-level jobs in the for- and
mal sector over)
Intermediate-level employees in the formal 600- 3.4%
sector; owners of medium sized non-agricul- 1000
tural enterprises in the formal sector; less ($1681- 50
prosperous big farmers. $280)
Semi-skilled employees in the formal sector; 200-
prosperous small holders; better-off owners 600
of non-agricultrual rural enterprises; a ($561- 220
small proportion of woners of enterprises $1680)
in the formal sector.
Unskilled employees in the formal non-abri- 120-
cultrual sector; significant proportion of 200
small-holders; most of the owners of non- ($337- 240
agricultural rural enterprises. $560)
Employees in formal-sector agriculture; a 60-
small proportion of unskilled employees in 120
the formal sector; better-off wage earners ($169- 330 96.9%
and self-employed persons in the informal $336)
urban sector; a small proportion of owners
of non-agricultural rural enterprises.
Workers employed on small holdings and in 20-
rural non-agricultural enterprises; a sig- 60
nificLnt proportion of employed and self- ($57- 1140
employed persons in the informal urban $168)
sector; sizeable number of smallholders.
Small holders; pastoralists in semi-arid and 20
arid zones; unemployed and landless persons less
in both rural and urban areas. ($56 & 330
less)
Total 2340 100.0%
1Very approximate
Source: Based upon I.L.0. Report, Table 25, p. 74.
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road construction. However, it is anticipated that employment
opportunities in the building and construction sector of the economy will
continue to rise from 35,000 in 1972 to 45,000 in 1978 in the formal sector;
with the additonal employment generated by small rural contractors.. The
I.L.O. report further recommends that the National Housing Corporation shift
the emphasis from capital-intensive public package housing to labor-intensive
public site and services projects.
The implications of such a shift of policy in terms of employment
and income distribution can not be easily quantified, yet it is
clear beyond doubt that the low-cost housing program will have
a powerful redistributie effect throughout the rural and urban
areas of the economy. It is desirable to encourage low-cost
housing also for the small farmer settlement schemes. No doubt
site and services and low-cost housing raise serious problems of 13
their own, but the price is sufficient to justify a major effort.
Some of these problems which do arise from site and services projects are
political rather than economic. It is the problem of prestige in what
is considered to be a politically acceptable standard dwellings even
though the development costs show that the cost of a package type house
is about 20 times the cost of a serviced lot. Single detached package
houses have become a symbol of supremacy supported by local political
leaders while practical solutions to housing demand, such as site and
services projects, are not fully supported by local political leaders.
URBANIZATION AND URBAN - RURAL LINKAGES
Most urban centers, apart from the earlier coastal settlements, are a
result of the British administration in Kenya. The Kenya-Uganda
13 I.L.O., o2sct., Page 199
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Railway encouraged the growth of European settlements mainly in the
former White Righlands, which have been the most productive agricultural
area of the country.- This uneven growth also resulted in unbalanced enco-
nomic, social and political development based upon the segregation policies
of the colonial administration. The colonial government considered the
Africans as temporary inhabitants of the towns in which they worked as
unskilled laborers. As a result, the urban centers had been considered in
the past as a base for administrative and commerical activities, rather
than as centers of"modernizing" influence for the temporary African
population.
According to the 1948 census, the total urban population was about 5% and
the total rural population was about 95%. There were 17 urban centers
with over 2,000 inhabitants. Nairobi, the capital city, had 2.2% of the
total population and 43% of the total urban population. Map 7 shows the
location and relative size of the urban centers in 1948.
According to the 1962 census, the total urban population had increased to
7.8%. The number of urban centers had doubled from 17 to 34, in
particular Nairobi's population had increased to 3% of the total population,
then 39% of the total urban population.
According to the 1969 census, the total urban population had further
increased to 9.9%. The number of urban centers increased from 34 to 48.
(see Map 8) The major urban centers of Nairobi, Mombasa, Kisumu and
Nakuru continued to grow. Table 4 shows the population growth of some of
the main urban centers in the various provinces over the period 1948-69.
-37- Mo~ It 7
-KENYA : GROWTH OF URBAN CENTERS
1948
Urban Center
Urban Population: 276,240
Rural Population:5,129,786
Total Population:5,405,926
Nairobi -: 118,976
# of Urban Centers
with. over 2000 inhabitants
'S .*
.......N
N
1:10,000,000.
~3eme
0.
%ow
..:.: . .. .
8 I
..:...:..
..........
-x 
.........
Map P 8
KENYA : GROWTH OF URBAN CENTERS
1969
* Urban Center
Urban Population: 1,082,437
Rural Population: 9,860,268
Total Population: 10,942,7050
, .
I?
Nairobi
9.9%
90.1%
100%
509,286 4.9%
# of Urban Centers
with over 2000 inhabitants
Source: Based upon maps from
attoni, G. and Patel, P.,
esidentiall Land Utilization,
M.I.T., Cambridge, 1973.
0 150 Km.
1:10,000,000.
-oop
s'.sp
S ft*~
-
S
0
N*S
5.1%
94.9%
100%
2.2%
0p%
Table 4
Population growth of main urban centcrs/1948-1969; by province.
PROVINCE Main Urban POPULATION % INCREASE/DECREASE (+ -)
Center 1948 1962 1969 1948-62 1962-69
NAIROBI
COAST
RIFT VALLEY
NYANZA
CENTRAL
EASTERN
WESTERN
NORTH-EASTERN
NAIROBI
MOMBASA
NAKURU
KISUMU
THIKA
ISIOLO
KAKAMEGA
118,976
84,746
17,625
10,899
4,435
4,978
266,794
179,575
38,381
23,526
13,952
5,445
3,939
--
509,286
247,073
47,151
32.431
18,387
8,201
6,244
+ 90.6
+111.9
+116.6
+115.9
+214.6
+100.0
- 20.9
+ 90.39
+ 37.59
+ 23.49
+ 37.85
+ 31.79
+ 50.62
+ 58.52
TOTAL
(URBAN CENTERS) N/A 245.545 670,934 1,079,908 +135.97 + 60.96
TOTAL N/A 5,405,966 8,636,263 10,942,705 + 59.75 + 26.71
(KENYA)
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continued to grow in most cases at a high rate of growth. Table 5
shows range of sizes of urban centers in the various provinces in 1969.
With the exception of Nairobi and Mombasa in the Coast province, all
other urban centers have a population less than 50,000 inhabitants.
Table 6 shows the percentages of rural and urban populations in the
various provinces in 1969. Nairobi and the Coast Brovince had over
70% of the total urban population. This reflects the dominant role of
these two major cities, in the rapid urbanization of the regions. The
small population in semi-arid and arid regions of North-Eastern Province reflects
the uneven distribution in both urban and rural areas in the country.
According to the present trends, population projections for 1980 indicate
that the total urban population will increase to 15.1% and the total
rural population will decrease to 84.9%. Nairobi and Mombasa will remain
the major cities in Kenya unless alternative strategies are developed and
implemented. The urban population is projected to grow to about 2.2
million in 1980 at the rate of 7.1% per year and the rural population is
projected to grow to about 2.2 million in 1980 at the rate of 7.1% per
year and the rural population is projected to grow about 13.6 million
at the rate of 3.0% per year.
One of the major-causes of this rapidly growing urban population is the
regional disparities in terms of unbalanced growth and the uneven
distribution of social services, water~supply, sewerage and road net-
works; and the availability of land for agriculture..Tables 7-10 are
included to show some of these regional disparties. Table 7 shows the
differences in the availability of primary and secondary education,
Table 5.
Population by size of urban center in each province. (1969)
PROVINCE SIZE OF URBAN CENTERS Total
Urban
7,00-4,999 5,000-9,999 10,000-19,999 20,000-99,999 100,000+ Population
NAIROBI - - -- 509,286 509,286
CENTRAL 9,962 7,602 28,391 - 45,955
COAST 13,106 12,716 10.757 247,073 283,652
EASTERN 11,474 26,491 - 37,965
NORTH-EASTERN - --
NYANZA 5,318 6,080 - 32,431 43,829
RIFT VALLEY 37,625 12,263 51,537 47,151 148,829
WESTERN 4,401 '6,244 - - 10,645
TOTAL 81,886 71,396 90,685 79,582 756,359 1,079,908
Source: Republic of Kenya, Population Census 1969.
Table 6.
Population of urban centers and rural areas (1969).
PROVINCE TOTAL URBA.N RURAL __________
TOTAL % OF TOTAL TOTAL % OF TOTAL
(KENYA/URBAN) (KENYA/RURAL)
NAIROBI 509,286 509,286 47% 0 0%
CENTRAL 1,675,647 45,955 4% 1,629,692 17%
COAST 944,082 283,652 26% 660,430 7%
EASTERN 37,965 4% 1,869,336 19%
NORTH-EASTERN 1,907,301 - 0% 245,757 2%
NYANZA 245,757 43,829 4% 2,078,216 21%
RIFT VALLEY 2,122,045 148,576 14% 2,061,713 21%
WESTERN 1,328,298 10,645 1% 1,317,653 13%
TOTAL (KENYA) 10,942,705 1,079,908 100% 9,862,797 100%
Source: Based upon Kenya Population Census, 1969.
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the provision of health services and expenditures on public housing in
the various provinces in 1970. Nairobi, with 44% of Kenya's population,
had about one-fourth of the total school enrollment in the country, the
lowest ratios of number of people per medical practioners and per
hospital bed. Furthermore, two-thirds of the National Housing Corpora-
tion expenditures were made in Nairobi. Thes figures show large
differences in the distribution of Kenya's resources to Nairobi compared
to not only the semi-arid or arid regions, like the North-Eastern Province
but also to other regions like the Western, Nyanza and Eastern Provinces.
Table 8 shows the amount of population served by a water supply in 1972.
According to the Development Plan '74-'78, a total of 932,500 people
in the rural population and 1,337,500 people in the urban population are
presently served by a water supply of one kind or another. A majority
of the rural population is in the low and medium potential areas -- i.e.
areas within 4 kilometers of an impvoved water source.
The urban population shows the highest-average per capita consumption
of water. In Nairobi, Mombasa and other major municipalities it is
about 126 liters/day; In smaller urban centers it is about 108 liters/day,
and in rural and market centers is 67 and 36 liters/day respectively.
Table 9 shows the amount of population served by public sewerage system
in 1972 in the urban areas of various provinces. A total of 501,400
of the-1,337,500 urban dwellers served by water supply were also served
by a public sewerage system. However, the figures also show disparities
in terms of the various provinces. Rift Valley Province and Coast
Table 7
Distribution of social services by province, 1970.
PROVINCE % of Total % of School Enrollment '70 % of N.H.C. Number of People
Population Primary Secondary Housing Ex- Per Hospital Per Medical
1969 penditure Bed Practitioner
1970
RIFT VALLEY 20.4 14.7 12,1 6.0 820 1,755
NYANZA 19.4 16.1 13.1 1.2 1,269 2,219
EASTERN 17.4 20.2 13.6 2.4 834 1,734
CENTRAL 15.3 24.9 22.9 15.1 766 1.287
WESTERN 12.3 13.1 10.1 2.9 1.033 3,569
COAST 8.6 6.3 9.3 7.2 511 707
NAIROBI 4.4 4.4 18.7 65.2 152 84
NORTH-EASTERN 2.2 0.3 0.2 - 1,308 1,230
TOTAL 100.0 100.0 100.0 100.0 715 871
Source: I.L.O. Report, Table 48, p. 301.
Table 8
Population served by a water supply, 1972
PROVINCE URBAN POPULATION RURAL POPULATION
Major Urban Rural High Medium Low
Center Center Center Potential Potential Potential
CENTRAL +
NAIROBI 600,000 105,400 41,000 193,500 18,000 8,000
NYANZA 45,700 7,500 15,000 87,500 25,000
EASTERN 19,000 24,000 38,500 19,500 112,000
NORTH-EASTERN - 10,000 - - 21,000
RIFT-VALLEY 122,400 32,000 137,000 46,500 43,500
COAST + MOMBASA 286,000 - 30,000 27,500 28,000 36,000
WESTERN - 12,500 2,000 73,500 2,500 -
TOTAL 886,000 305,000 146,500 485,000 202,000 245,500
Source: Development Plan 1974-78, p. 327.
Table 9
Population served by public sewerage system, 1972.
PROVINCE MUNICIPALITY OTHER URBAN
CENTRAL +
NAIROBI 321,500 8,400
NYANZA 14,500 2,000
EASTERN 600 3,000
NORTH-EASTERN -
RIFT VALLEY 68,500 20,000
COAST + MOMBASA 60,000 -
WESTERN 2,400
TOTAL 465,300 36,300
Source: Development Plan 1974-78, p. 338.
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Province, which both have a high percentage of the total urban population,
proportionately have much less population served by a public sewerage
system than in Central Province and Nairobi.
Table 10 further illustrates in detail some of the regional disparities
in 1969-70. It is interesting to note the wide range of road per 1,000
2Km from 10.6 Km. in the North-Eastern Province to 267.7 Km. in the
Central Province. A high proportion of national output and income in
terms of high-potential agreicultural land, is generated by a few dis-
tricts in the Central,Coast, Rift Valley, Nyanza and Western Provinces,
while the Eastern and North-Eastern Provinces have a disproportionately
small share in total economic activity.
These regional disparities along with other inequities and imbalances
in income discussed earlier have had impacts on the problems of
employment and economic development throughout the country.
In response to the problems of rapid urbanization, the government of
Kenya plans to increase development of the rural areas in order to slow
down the rate of migration from the rural to urban areas. The government
also hopes to develop urban infrastructure networks for urban centers
other than the major cities of Nairobi and Mombasa. However, for these
strategies to be implemented, the creation of job opportunities remains
a crucial factor in urban and rural development. The modern sector
14 Development Plan, op cit.
Table 10
Selected indicators of regional disparities in income and essential services, 1969-70.
PROVINCE AND Population Population Km. of road Ranking in Percentage Area under Percentage
DISTRICT (thousands) per km2  pe5 1,000 terms of of popula- cash crops high-poten-
km education- tion in as % of cul- tial agricul-
al expen- primary tivated tural land
diture school area
Coast
Kilifi
Kwale
Lamu
Mombasa
Taita
Tana River,
North-Eastern
Garissa
Mandera
Wajir
Eastern
Embu
Isiolo
Kitui
Machakos
Marsabit
Meru
Central
Kiambu
Kirinyaga
Muranga
Nyandarua
Nyeri
302
206
22
247
111
51
64
95
86
179
30
343
707
52
597
476
217
445
177
361
24
25
6
1
4
2
62
1
11
50
1
63
127
146
178
54
108
56.7
60.7
22.2
200.5
22.5
14.1
11.8
10.6
17.9
123.3
13.6
40.8
65.6
13.7
69.0
267.3
151.2
204.1
127.6
130.5
19
21
32
N/A
20
25
31
33
29
17
30
14
3
27
7
1
15
4
18
5
8.4
15.3
1.1
2.5
1.9
716
7.1
4.6
10,6
16.7
7.7
2.5
1.5
1.5
17.2
8.3
12.4
17.8
3.9
13.3
20.9
14.5
21.9
19.5
23.8
24.4
2.2
8.8
0.05
24.3
48.1
68.5
84.0
75.0
48.6
(continued)
Table 10 (continued)
PROVINCE AND Population Populagion Km. of road Ranking in Percentage Area under Percentage :f
DISTRICT (thousands) per km per 1,000 terms of of popula- cash crops high-poten-
km2  education- tion in as % of cul- tial agricul-
al expen- primary tivated tural land
diture school area
Rift
Baringo 162 15 61.2 13 9.8 15.6
East Marakwet 159 57 99.8 8 9.7 23 38.1
Kajiado 86 4 39.0 23 9.0 - 1.1Kericho 479 97 139,3 11 11.2 16 77.7Laikipia 66 7 55.3 22 12.1 - 13.4Naku 291 40 127.1 13 9.8 41.5
Nandi 209 75 133.7 8 9.7 8 85.4Narok 125 7 46.3 24 5.0 - 49.0Samburu 70 3 20.2 28 3.3 - 6.7Trans-Nzoia 124 50 134.6 8 9,7 - 84.2Turkana 165 2 13.2 26 0.9 - 0.2Uasin Gishu 191 50 135.8 8 9.7 - 86.5West Pokot 82 16 71.8 
- 8 9.7 - 28.2Nyanza
Kisii 675 304 212.1 9 12.6 31 100.0Kisumu 401 192 10.8 21Siaya 383 151 173.4 6 12.9 9 93.7
South Nyanza 663 114 149.5 10 7.2 20 99.1Western
Bungoma 345 113 138.0 12 16.8 13 82.1Busia 200 119 196.9 16 13.9 20 100.0Kakamega 783 220 176.1 2 12.4 13 92.3
- = magnitude negligible.
Source: I.L.O. Report, Table 28, pp. 78, 79.
-49-
employment, according to the registrations under the 1970 Tripartite
Agreement15 (shown in Table 11 and Table 12), appears to be most impor-
tant in Nairobi and Coast Province, where the registration as a
percentage of population of working age is 17.4 and 8.0 respectively.
Considering that Nairobi and Mombasa are the major urban centers, these
statistics also indicate that job opportunities are likely to be greater
in the larger towns.' However, a large proportion of the working age
population in most urban and rural market centers is employed in the
'informal sector' of the economy, and was roughly estimated to account
for 25 to 30% of the total urban population. The potential role of this
sector in terms of income distribution should be critically viewed in
terms of employment in urban and rural market centers.
HOUSING.
For the purpose of this study, the word 'housing' has been used to
describe the process or activity of housing. In the housing process both
the public and private sectors, including the popular sector, play a major
role.
The total population of Kenya has been projected to grow to 16 million by
1980, of which 15% will be urban and 85% will be rural. Assuming that
the average family size will be 5.6 people per family (based upon the
Development Plan), then the housing stock must have 428,571 dwellings
for the 2.4 million urban population and 2,428,571 dwellings for the
15 The Tripartite Agreement of 1970 was an agreement among the Kenya
Government, the employers' federation, and the trade unions to
alleviate problems of employment.
Table 11
Registrations under the 1970 Tripartite Agreement, number of persons employed in the modern sector and
population of working age, December 1970
PROVINCE Registrations1  Numbers employed in 2 Population of working
the modern sector 1969 age (15-60), 19693
NAIROBI
CENTRAL
NYANZA
WESTERN
COAST
RIFT
EASTERN
NORTH-EASTERN
52,000
40,442
39,516
26,775
40,504'
59,641
27,914
4,119
163,615
93,800
45,722
18,761
84,526
178,949
39,219
2,622
299,674
702,198
962,480
561,647
508,131
1,048,941
855,198
123,498
TOTAL 290,911 627,214 5,061,767
'Ministry of Labour. 2Annual enumeration of employees, 1968-70. 3Population census, 1969.
Source: I.L.O., op.* cit., Table 109, p. 531.
Table 12
Proportions of registrations under the 1970 Tripartite Agreement, number of persons employed in the modern
sector and population of working age, December 1970.
PROVINCE Registrations as a Registrations as a Employment as a
percentage of 1969 percentage of popu- percentage of population
numbers employed in lation of working age of working age
the modern sector
31.8NAIROBI
CENTRAL
NYANZA
WESTERN
COAST
RIFT
EASTERN
NORTH-EASTERN
ALL PROVINCES
43.1
86.4
142.7
47,9
33.3
71.2
157.1
46.4
17.4
5.8
4.1
4.8
8.0
54,6
13.4
4.8
3.3
16.6
17.1
4.6
2.1
12.4
4.9
3.3
3.3
5.8
Source: I.L.O., oj. cit., Table 110, p. 531.
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13.6 million rural population. Table 13, based on several sources,
shows that by 1972, the total number and cost of housing supplied by
the public sector was 45,389 dwellings with total cost of U.S.
$63.8 million. This figure shows that out of the total number of
2,142,857 families both in urban and rural areas, only 2% of the total
were living in dwellings provided by the public sector, and the rest
were living in dwellings provided by the private and popular sectors.
These are approximate figures, since no precise data are available to
show the participation of the various sectors in the housing process.
These figures also reflect the government's policy to encourage the
private sector to play an increasing role in the housing process. How-
ever, a large percentage of the private sector and popular sector
dwellings are over-crowded and sub-standard in terms of availability of
basic utilities and services.
The housing demand,as estimated in the Development Plan '70-'74, was
10,000 dwellings per year for urban areas and 50,000 dwellings per year
for rural areas.16 However, according to the Development Plan '74-'78,
there is a current housing deficit of 50,000 dwellings in urban areas,
and the estimated total housing demand by 1978 will be 160,000 dwellings,
which includes 110,000 dwellings required to house the increase in urban
population and 50,000 dwellings required to meet the deficit. The
plan further estimates that the 110,000 dwellings required over the next
five years due to the population increase would include 44,000 units
16 : Development Plan, ep cit., Page 506, 507
Table 13
Number and total cost of public housing by 1972.
PROVINCE TOTAL NUMBER TOTAL COST ($)
(UNITS)
NAIROBI 15,321 14,425,398
CENTRAL 1,501 996,642
RIFT VALLEY 8,153 4,171,513
NYANZA 524 788,690
EASTERN 595 .556,895
WESTERN 306 288,134
NORTH-EASTERN 11 25,066
COAST 2,335 2,982,053
TOTAL (1959 - 1963) - in all provinces 28,746 24,237,739
TOTAL (1964 - 1968) - in all provinces 4,575 6,742,680
TOTAL (1969 - 1972) - in all provinces 12,068 32,853,399
TOTAL (1959 - 1972) - 45,389 63,833,818
'74-'78.Sources: Based upon U.N. Report on Housing in Kenya (1964) & Development Plans '70-'74,
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(40%) costing U.S. $840; 17,000 (16%) costing U.S. $2,100; 19,000
(17%) costing U.S. $3,360; 20,000 (18%) costing U.S. $6,300 and
10,000 (9%) at U.S. $12,600; and the majority of the 50,000 units due
to the deficit would cost U.S. $3,360 or less.17 Another significant
feature of the housing demand in urban areas is that in 1970, almost
70% of the families learning about U.S.$670 per annum or less cannot
afford a dwelling costingover U.S. $1,680 or renting for more than
U.S. $15 per month.
The major problem in housing the urban poor in Kenya will not be solved
by increasing total housing expenditures but rather by re-distributing
housing expenditures towards the low-cost dwellings for the majority
of the population.
According to the I.L.O. Reportan example of this necessary shift in
policy can be seen in the following illustration:
For example, the same amount of resources (7 million pounds
U.S. $19.6 million) was actually spent in the modern sector
in 1970, could finance the construction of 1,000 units worth
7,000 pounds (U.S. $19,600)each, 7,000 units worth 1,000
pounds (U.S. $2,800) each, or 20,000 units worth 350 pounds
(U.S. $980)each. The first price is the selling price of
houses under the mortgage schemes sponsored by the National
Housing Corporation. The second the average cost of medium-
cost housing sponsored by the public sector, andlghe third
the estimated cost of stie and services schemes.
These figures clearly point out the benefits of the site and services
approach to provide serviced lots for a large number of families at
17 Development Plan lbid, Page 474.
18 I.L.O. - cit., page 199
lower development costs as compared to conventional public sector housing.
Moreover, these costs are within the range of the low income families
who can afford a dwelling costing under U.S. $1,680. Since the develop-
ment costs for site and services are relatively low (almost 20 times
less than a complete package house) it may be argued that this approach
should be used for other income groups. In reality, in fact it seems
that higher income families who hire the services of a small or large
contractor to build on a serviced piece of land (often much larger in
area than an average lot in a site and services project) follow a
similar process in terms of the land development. The main difference
is that the mode of development in middle and high income private sector
housing is instant since they have access to higher amounts of loan at
the rates of interest they can afford.
The site and services experience in Kenya goes back to 1923 when the
first site and services project in Pumwani, Nairobi, was declared as
an official African location to accomodate the migrant population in
Nairobi.9 However, this project led to serious problems of over-crowding,
and it was not until 1954 that Kariobangi was suggested as a site and
services project to solve the problem of illegal squatting by a working
party. It was ten years later, in 1964, after independence, that this
project was implemented. Since then it has been the government's policy
to promote, finance and construct more site and services projects
19 Etherton, D., Mathare Valley - A case study of uncontrolled settle-
ment in Nairobi, Housing Research & Development Unit, University
of Nairobi, 1970, Page 85.
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throughout the country. The next section of this study deals in more
detail about the fifteen existing site and services projects, including
one in its final project preparation stage. Map 9 shows the location
of these projects in the various provinces. There has been much interest
expressed in the site and services approach since 1969. Table 14 shows
the projects completed by the National Housing Corporation between 1969
and 1972. This table also shows some of the regional disparities
discussed earlier in this study, e.g. The majority of the site and
services lots completed during 1969-72 were in Nairobi and the Central
Province. Table 15 further illustrates the housing expenditures during
1970-73 and shows that most of these expenditures were made in Nairobi
in terms of the value of houses completed by the National Housing
Corporation. These efforts of the public sector need to be revitalized
and strengthened by alternative short-term and long-term strategies to
increase not only the housing stock but also to create more employment
and assist in income redistribution.
Table 14
National Housing Corporation projects by province, 1969-1972.
PROVINCE COMPLETE HOUSING UNITS SITE & SERVICE PLOTS COMPLETED
1969 1970 1971 1972 1969 1970 1971 1972
CENTRAL
COAST
EASTERN
NAIROBI
NORTH EASTERN
NYANZA
RIFT VALLEY
WESTERN
119
50
121
1,218
173
199
220
174
50
1,341
4
192
85
208
1,290
8
20
177
34
6
589
16
1.505
26
42
313
161
100
1,260
105
1,078
150
741
35
96
TOTAL 1,880 1,290 1,737 2,497 48 169 1,465 2,100
Source: Republic of Kenya,
Table 15
National Housing Corporation: value of houses completed 1970-1973. (In U.S. $)
PROVINCE 1970 1971 1972 1973
CENTRAL 943,600 16,800 103,600
COAST 501,200 554,400 3,133,320 1,360,800
EASTERN 168,000 44,800 123,200
NAIROBI 4,527,600 4,272,800 8,517,600 2,517,200
NORTH EASTERN 39,200 81,200 36,400
ANZA 84,000 47,600 123,200 2.5,600
IFT VALLEY 411,600 327,600 473,200 249,200
WESTERN 201,600 84,000 1,400,000
TOTAL 6,837,600 5,325,600 12,390,000 6,006,000
Source: International Bank for Reconstruction: Kenya - Site and Serivces Appraisal Report, 1974.
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KENYA : SITE AND SERVICES
* Case Studies (Urban centers)
- -- Provincial Boundaries
Nairobi:
1.Mathare Core Housing
2.Mathare Site & Services 1
3.Mathare Communal Site & Services 1
4.Kariobangi Site & Services
5.Dandora Site & Services (Proposed)
Coast : Mombasa :
6.Kisauni Owner-Builder
7.Changamwe Owner-Builder
8.Likoni Owner-Builder
Central : Thika :
9.Biafra Site & Services 1
10.Kianjau Estate
- : Karatina
ll.Karatina Site & Services
Rift-Valley : Nakuru :
12.Langa-Langa Site & Services 1 & 2
- : Njoro :
13.Ndarugu Site & Services
- : Eldoret :
14.Shauriyako Site & Services 1
Eastern : Kitui :
15.Kitui Site & Services
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CHAPTER 3.
THE S.NTE AND SERVICE EXPERIENCE IN KENYA.
This chapter deals with the Kenyan experience of site and services, It
contains analysis and evaluation of fifteen case studies of site and
services projects from five of the eight provinces in Kenya, i.e. ,
Nairobi and the Coast,Central, Rift Valley and Eastern Provinces. No
information was available on any site and services projects in Nyanza
Province, and there were no site and services projects in Western and
North-Eastern Provinces, at the time of the study.'. Information and data
for most of these case studies was collected from reports and surveys
done by the Housing Research and Development Unit (H.R.D.U.) of the
20 21LUniversity of Nairobi, the Nairobi City Council (CC.) and the
International Bank for Reconstruction and Development, (I.B.R.D.)22
and field surveys from some of the projects.
The selection of these fifteen case studies was primarily based upon the
information available at the time of this study; the provincial location
of the various projects to get a cross-section of the site and services
experience throughout the country; the type of site and services project
depending mainly on the levels of on-site utilities and services; and
the users' income group.
Out of the fifteen case studies, five are located in Nairobi, three in
the Coast Province, three in the Central Province, three in the Rift
20 H.R.D.U. - Site and Services Schemes, Analysis and Report; University
of Nairobi, 1971.
21 N.C.C. - Record of Building and Infrastructure Costs; Nairobi, 1972.
22 I.B.R.D. - Site and Services Projects, Survey and Analysis of
Urbanization Standards and on-site Infrastructure; Patel, P.C., 1974.
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Valley Province.and in the Eastern Province. One of the five case studies
in Nairobi is a proposed project with six thousand serviced lots. The
remaining fourteen case studies represent a total of 2,991 serviced lots
out of the national total of approximately 4,502 serviced lots in 1972.
This gives approximately a 65% sample of all the site and services projects
in Kenya. (If the proposed project is included in the sample then the
sample size is 85% of the total), with the exception of one site and
services project (in the Central 9rovince -Kianjau Estate, Thika) all the
other are public sector projects.
These case studies also represent a spectrum of site and services lots
ranging from those with basic minimum services to those with fully developed
dwellings built over time. The users income groups in these projects
range from very low income families earning less than $325 per annum to
middle income families earning about $4,875 per annum.
These fifteen case studies are listed below according to the locality in
the province and the urban center:
Province Urban Center
Nairobi : Nairobi
Coast : Mombasa
Central : Thika
: Karatina
Rift-Valley:Nakuru
: Njoro
: Eldoret
Eastern : Kitui
Locality Total No.
:1. Mathare Core Housing
:2. Mathare Site and S'ervices 1.
:3. Mathare Communal Site and Services 1.
:4. Kariobangi Site and Services
:5. Dandora Site and Services (Proposed)
:6. Kisauni Owner-Builder
:7. Changamwe Owner-Builder
:8. Likoni Owner-Builder
:9. Biafra Site and Services 1.
:10. Kianjau Estate
:11. Karatina Site and Services
:12. Langa-Langa Site and Services 1&2.
:13. Ndarugu Site and Services
:14. Shauriyaka Site and Services 1.
:15. Kitui Site and Services
of Lots
500
375
104
720
6,000
100
110
153
42
480
94
200
48
49
16
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The detailed data on the case studies are included in the appendix. Each
of these case studies is briefly described according to the following
categores. Introductory describtive notes (related to the project);
physical data (related to land, infrastructure and dwellings); econonte
data (related to user and project) ; social/administrative data (related
to user and communicty); locality block land utilization data (densities
and area); and drawings (locality segment plan and typical dwelling plan).
The data are presented to represent a typical situation in each of these
projects. The data covers a wide range of the components discussed in
the first chapter of this study. These components are, however, in no
way exhaustive. The data has been structured to permit the cross-
comparison of the different site and services projects and to show the
relationships between the different components and economic considerations.
Terms and concepts have been defined to make clear with what meaning,
extent and limits they have been used. (See chapter 4 and glossary).
The approach used in this study was initially designed for the survey
and evaluation of 16 urban dwelling environments in the U.S.A. and Latin
23
America. It is still in the process of development and has been used for
the survey-evaluation of existing urban dwelling environments in other
developing countries. These studies have been carried out in the urban
Settlement Design in Developing Countries at M.I.T. over the last six
23 Caminos, Turner, Steffian - Urban Dwelling Environment, Cambridge,
Massachusetts, 1969.
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years. It is a useful tool in identifying basic patterns and trends
of housing, and evaluating urban layouts.
In this study efforts have been made to emphasize the economic and
social aspects of a wider range of evaulation criteria related to the
physical aspects of site and services projects. The data from these
case studies have been used to evaluate the physical, social and econo-
mic aspects. It is compiled into matricies -- namely the Physical Data
Matrix, Community Facilities, Utilities/Services Matrix; Economic and
Social/Administrative Data Matrix. Summaries of Land Utilization:
Patterns, Percentages, Densities and Land Utilization: Layout efficiency
are also included. The matricies serve as simple quantitative check-
lists for understanding and evaluating existing and planned site and
services projects. They can be helpful in formulating guidelines for
future site and services projects by showing the strong and weak aspects
of existing projects. The data from these matricies can be used to
look into some critical planning questions such as; . what are the
impadts of lot sizes and land subdivision on the development costs in
terms of length of utilities and services networks?
. what is the relationship between the length of circulation and
utilities networks with the lot width and the amount of area served?
. how does the amount of land used for lots, roads, walkways, open
spaces, community facilities effect the development costs per lot?
. what are the relative development costs for on-site infrastructure and
community facilities?
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These are only some of the questions which need to be answered. Although
the data is based on the limited resources available, it is hoped that
tentative conclusions can still be made.
EVALUATIONS: SUMMARY AND COMMENTS.
ECONOMIC DATA MATRIX (See Page 91 ).
This is a matrix in which the economic data from each case study are
arranged to provide a ready reference. This reference provides a
comprehensive view of all the case studies for comparison and determination
of the existing trends.
The fifteen case studies have been grouped according to location in the
five provinces and the eight cities and urban centers. Comparisons
between the case studies in each province and between the case studies
in all the provinces can be easily made.
The following comments on the various economic indicators in the Matrix
are summarized below.
1. User-Income Group: Five income groups are considered very low, low,
moderately low, middle and high. The income level is the basic indicator.
Income has a direct relationship with the level of services,the size of
the dwellings, the size of the lot, and the type of construction involved.
Most of the users were in the low and moderately low income groups
(earning $325-$1,300 per year ); a few in the very low income groups
(earning less than $325 per year) and some in the middle income groups
(earning $4,875 per year). The lower income groups are directly involved
with the development of the dwelling, while the middle income groups
are relatively less involved in the construction of the dwelling. The
majority of the low income users are unskilled or skilled workers, who
are employed in off-site employment areas located far from the projects.
In most cases, limited or no on-site employment facilities exist.
2. User-Expenditure: The user household expenditure is considered as
a percentage of income used for rent, food, children's school fee,
transportation and other miscellaneous items including savings. In
most cases the amount of income paid for rent ranged between 15% to 22%
of the income. Only in one case (Ndarugu Site and Services, Njoro) it
was less than 10% of the income. There is no clear trend but, in general,
the users in the moderately low and middle income groups spent a higher
proportion of their income on rent. A majority of the users spend a
large proportion of their income on food-ranging between 30% to 50%.
The amount spent on transportation was generally low since most of the
users travelled either by bicycle or by foot.
3-4. Development costs: The development costs considered are for site
preparation, on-site infrastructure, lot development and other expenses
including supervision/engineering and contingencies. These costs are
presented as a unit cost per lot and as a percentage of the total
development cost per lot.
The total development costs per lot show a wide range from $257
(Changamwe Owner-Builder Project, Mombasa) to $2,766 (Mathare Core
Housing, Nairobi). These reflect the different levels of on-site
infrustructure and land/lot development. (according to the I.L.0. Report
the estimated total development cost per lot in 1971 was $350 for a
lot with individual water supply (single tap) and individual water-
borne sewerage (from w.o. and shower) ).
The lowest figure showsthat 86% of the total development cost per lot
was for on-site infrustructure which included individual water supply
(single tap) and individual waterborne sewerage (from w.d. and shower)
and no cost for land/lot development. The highest figure shows that
73% of the total development cost per lot was for land/lot development
which included a three room built unit with individual w.c., shower and
kitchen.
Mathare Core Housing, Nairobi and Dandora Site and Services, Nairobi,
both have relatively higher costs for supervision/engineering, etc.
In general, lots with higher development costs are occupied/owned by
middle and moderately low income users.
5-7. On-site infrastructure costs: The on-site infrastructure costs
considered are for water supply, sewerage, roads and storm drainage, street
lighting and electricity. These costs are presented as a unit cost per
lot and as a percentage of the total on-site infrastructure costs. The
financing of these components is also considered. The average cost of
providing water in the case studies was about $45 for individual
connections and $15 per lot for communal standpipes. On the average,
water supply costs represented 15-20% of total on-site infrastructure
costs per lot..
The average cost of providing sewerage in the case studies was about
$140 for waterborne system and about $60 per lot for pit latrines.
On the average, sewerage costs represented 30-50% of total on-site
infrastructure costs per lot.
The average cost of providing roads and surface/storm water drainage
in the case studies was about $150 per lot for the higher standard
(all roads bitumenized), about $95 per lot for the intermediate standard
(main road surfaced) and about $20 per lot for the lower standard (all
roads earth formed). On the average, roads and surface drainage costs
represented 15-30% of total on-site infrastructure costs per lot. The
average cost of providing street lighting was about $40 per lot and about
$60 per lot for street lighting and electricity. On the average, street
lighting and electricity costs represented 15-20% of total on-site
infrastructure costs per lot.
In almost all the cases the development of on-site infrastructure was
by public subsidized financing. The users paid average monthly pay-
ments of about $15 per month for all these on-site infrastrucuture.
Most of these costs are capital costs; other economic considerations
are also discussed in the other matricies.
SOCIAL/ADMINISTRATIVE DATA MATRIX. (See Page 81
This is a matrix in which the social and administrative data from each
case study is arranged to provide a ready reference. This reference
provides a comprehensive view of all the case studies for comparison and
determination of the existing trends.
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8. User-Ethnic Origin: The ethnic groups considered are Kikuyu, Luo,
Akamba and other. The first three groups represent the largest ethnic
groups in the country. In 50% of the cases the predominant ethnic group
was the Kikuyu; in 20% of the cases the predominant group was the
Akamba; in 7% was the Luo; and in 7% were other groups.
9. User-Place of Origin: In case of Nairobi, a large proportion
of the users/owners were migrants from the Central and Eastern Provinces.
In case of Mombasa, a large proportion of the users were inter-regional,
non-migrants, and a smaller proportion were from the Eastern Province.
In Thika and Karatina, most of the users were non-migrants from the
Central Province and some of the users were from the Eastern Province.
In case of Nakuru, Njoro and Eldoret, most of the users were non-migrants
from the Rift-Valley Province, while some were migrants from the Central
Province. Finally, in case of Kitui, most of the users were non-migrants
from the Eastern Province.
10. User-Reasons for Migrating: In almost all the cases the users were
migrants to urban centers. About 85% of the users cit'ed that they had
migrated to urban centers in search of employment, while the rest cited that
they had migrated for better housing facilities.
11. User-Family/Household Size. The household sizes are categorized as
1 to 3 persons per household, 4-8 persons per household, and 8 and more
persons per household. The majority of the households were in the range
of 4-8 persons per household, with an average of 6 persons.
12. User-Educational Level: The education levels of the heads of
households considered are categorized as: none, primary, and secondary.
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A large proportion had some form of primary education, and a very small
proportion had some secondary education. However, a significant pro-
portion of the heads of households were skilled and unskilled workers
who had had some form of informal training or apprenticeship.
13.,14. & 15. Administrative- Project Publicity, Lot Allocation &
Loan Collection: In almost all cases, project publicity and lot allocation
was the responsibility of the local municipal or county council. Lots
were allocated to individuals on the basis of the users "ability to
Develop", which implies that the people selected are among the more
economically upwardly mobile of the applicants. There appears to be no
clear trend between the income and the users "ability to develop". As
pointed out earlier,the very low and low income users are more directly
involved in the development of the dwelling and have often completed their
units in the time (usually 2 years) given by the public authorities.
For project financing, the local authority has to apply for a loan from
the rational authority (National Housing Corporation) to pay for the
project. The conditons on these loans are repayment over 20 years at
an interest rate of 64%. The local authorities are permitted to charge
an extra % to the user/owner. The loans from user/owners are collected
by local authority officers.
16. Administrative-Training Staff: In most cases some form of technical
assistance to help the users in building the dwelling unit was offered
by the local authorities. In cases where assistance was not offered,
(Kianjau Estate, Thika, for example), this resulted in delays in
development and financial difficulties.
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17. Administrative-Legal Transfer of Rights: In most cases it was
the responsibility of the local authority to ensure the legal transfer
of the lots. However, from observations and experience, it appears that
many lots originally allocated to the lowest income groups were transfer-
red shortly after allocation to middle and high income people, who could
afford to build but preferred not to live on the lots. In other cases
the original user/owners rented the dwelling and were living in other
residential areas in the urban center as absentee landlords (for example,
Kariobangi Site and Services, Nairobi & Kianjau Estate, Thika).
The single room rentals units were rented to low income families. These
transfers were often illegal, but no data or facts are available to
explain the precise nature of these illegal actions.
PHYSICAL DATA MATRIX.(See Page 82 ).
This is a matrix of the physical data from each case study. This matrix
provides a comprehensive view of the fifteen case studies for comparison
and determination of the existing trends.
18. Land/Lot - Area: The area is considered in square meters. The lot
area is one of the major planning criteria in determining the physical
layout of the project and it has a significant impact on the development
costs of the project. In the case studies, only one example (Mathare
Core Housing, Nairobi) had lots with area of less than 100 Sq. Meters;
33% of the projects had lots with area 101-200 Sq. Meters; 33% had areas
of 201-300 Sq. Meters; 13% had area of 301-400 Sq. Meters; and 13% had
areas of more than 400 Sq. Meters (Kianjau Estate, Thika had 930 Sq.
Meters per lot).
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The average land/lot area is about 242 Sq. Meters. In Nairobi and
Mombasa, most of the projects had lots between 101-200 Sq. Meters. This
small lot area reflects the limited supply of urban land for development,
while in the small urban centers of Kitui, Thika, Karatina the projects
had lots between 301-400 Sq. Meters and some had more than 400 Sq. Meters.
Most of the projects have only one size lot except in a planned project
(Danora Site and Services, Nairobi) where even though A range of lot
sizes are offered - 100, 120 and 140 Sq. Meters - the layout is limited
and inflexible for other dwelling types which include on-site employment
facilities as in tenements with shops, stores, workshops along the
main roads.
19. Land/Lot - Size: The lot size is considered in terms of the width
and the length of the lot in meters. The lot size defines the access
and utility frontage, and is directly related to the block size, which
in turn determines the on-site infrastructure costs per lot. This can be
illustrated by two cases from the survey. The planned project (Dandora
Site and Services, Nairobi) has an average lot area of 120 Sq. Meters
with a lot size of 6.3 m (width) x 19.Om (depth) thereby having a width/
depth confriguration ratio of 1:3. The total on-site infrastructure
costs per lot is $303 for individual water supply, individual waterborne
sewerage, main roads bitumenized with open storm drains and street
lighting (figure based upon 1974 estimates). The existing project
(Biafra Site and Services, Thika) has an average lot area of 298 Sq.
Meters with a lot size of 12.2 Meters (width) x 24.4 (depth); this having
a width/depth configuration ratio of 1:2. The total on-site infrastructure
costs per lot is $589 for the same level of services as in the former case
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(this cost is based upon 1964 estimates and the figures have not be
adjusted for inflation, price esclation, etc.).
In some cases (Mathare Site and Services, Nairobi and Likoni Owner-
Builder, Mombasa) the lots were served by infrastructure networks along
the larger dimension increasing the length of on-site infrastructure
per lot. In other cases (Kariobangi Site and Services, Nairobi and
Kianjau Estate Thika) the square lots (with width/depth configuration
ratio of 1:1) resulted in longer block perimeters and longer on-site
infrastructure per lot as compared to more rectilincar lots with similar
lot areas.
20. Land/Utilization: Four situations are considered: Public,- Semi-
Public, Private, Semi-Private. These indicate the use and maintenance
of the land around a dwelling in relation to the user, physical controls
and responsibility. In cases where individual sanitary core units were
provided (Mathare Core Housing, Nairobi; Likoni Owner-Builder, Mombasa)
the individual user had more private control and responsibility for the
maint&nance of the lot, while in cases where communal sanitary core units
were provided at the.boundary crossing (Kariobangi Site and Services,
NairobiShauriyako Site and Services, Eldoret), the individual user had
less private control and responsibility for the maintenance of the lot.
In the latter situations most of the users complained about the unhygenic
conditions of toilets, and about garbage and rubbish on and around the lot.
In these cases, the semi-public areas generally tends to be poorly
maintained due to poor physical design, planning and/or layout where the
land around the dwelling is small in area and cannot be used either for
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the growth/extension of the unit or for open, outdoor activities, but
only becomes a dumping ground- for garbage, which in turn becomes a burden,
financially to the local authorities who maintained the general health
conditions in the project and also becomes a burden to the users.
21. Tenure: The three types of land tenure considered here are legal
rental, ownership and leasehold. The pattern in most cases except one
(Dandora Site and Services, Nairobi) was predominantly legal ownership.
In several cases, however, the legal original owners of the lots had
become absentee landlords by illegally renting all the rooms for
speculative purposes.
22. Services Level - Water: Five levels of water supply are considered
none (not provided on-site; but responsibility of the user to get from
natural sources such as spring, well, rain); communal standpipe from
local supply source; communal standpipe from piped distribution; individual
connection with single tap and partial reticulation; and individual
connection with multiple taps and full reliculation. All the cases had
some sort of initial public water supply. In 60% of the projects, each
lot had an individual connection with a single tap; 20% had communal
standpipe from piped distribution; only 13% (Shauriyako Site and Services,
Eldoret; Kianjau Estate, Thika) had communal standpipe from local supply
source and 7% (Mathare Core Housing, Nairobi) had individual connection
with multiple taps. The on-site infrastructure costs per lot for water
ranged from $14 per lot (Mathare Communal Site and Services, Nairobi) for
communal standpipe from piped distribution to $57 per lot (Mathare Core
Housing, Nairobi) for individual connection with multiple taps. In general,
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the middle and moderately low income users occupied lots with higher
level of water supply and other services.
23. Services level - Sewerage: Five levels of sewerage are considered
-none (not provided on-site, but responsibility of the user/owner to
dig pit latrines); communal ablution units connected to septic tanks or
privies; communal W.C..g connected to waterborne sewerage system;
individual privy, septic tank; and individual W.C. connected to water-
borne sewerage system. In 13% of the projects (Kianjau Estate, Thika
& Shauriyako Site and Services, Eldoret) no public sewerage system was
provided and the users had to dig pit-latrines. In 40% of the projects,
each lot had individual waterborne sewerage systems; in 33% the lots
had individual privies or septic tanks; and only 6% of the cases had
communal privies (Langa-Langa Site and Services, Phase I, Nakuru). The
on-site infrastructure cost per lot for sewerage ranged from $57 per
lot (Mathare Communal Site and Services, Nairobi) for communal water-
borne sewerage in a sanitary unit block of 6 W.C.s.serving 20 lots to
$261 per lot (Karatina Site and Services, Karatina) for individual
waterborne sewerage system with a separate W.C. on each lot connected
to a common oxidation pond serving the whole site. In general, the
middle and moderately low income users occupied lots with higher level
of sewerage.
24. Services level-Roads and Drainage: Four levels of roads and
drainage are considered - all dirt paved roads with open channel drainage;
,main roads bitumenized and the rest gravel and dirt; main roads bitumeniz-
ed and the rest gravel with full drainage system. 40% of the projects
had all dirt paved roads with open channel drainage; 20% had main road
gravel and the rest earth formed with open channel drainage; and
40% had main roads bitumenized and rest gravel and dirt with drainage,
mainly being the projects in Nairobi. The on-site infrastructure cost
per lot for roads and sewerage ranged from $15 per lot (Karatina Site
and Services, Karatina) for all earth formed roads to $340 per lot
(Biafra Site and Services, Thika) for main roads bitumenized and rest
gravel and earth with drainage.
25. Services level - Street Lighting and Electricity: Four levels of
street lighting and electricity are considered - none (not provided
but responsibility of the user/owner); Street lighting only; street
lighting and distribution lines and street lighting, distribution lines
and individual connections. 33% of the projects (mainly in Eastern,
Rift Valley and Central Provinces) had no street lighting and electricity;
60% of the projects (mainly in Nairobi and Coast Province) had street
lighting only; and 7% of the project (Mathare Core Housing, Nairobi)
had street lighting and distribution lines with possible future indivi-
dual connections for each lot. The on-site infrastructure cost per lot
for atreet lighting and electricity ranged from $4 per lot (Kariobangi
Site and Services, Nairobi) for street lighting only to $58 (Mathare Core
Housing, Nairobi) for the highest level of this service.
26. Dwelling Unit- Type: Four types of dwelling units are considered:
Shanty, room, apartment and house. The basic unit in all the projects is
a room, even though a large number of the dwelling units were originally
planned to be single story apartments and/or detached houses, according
to the plans provided by the local authorities to the user/owner. Most
of the owners rented out and sub-let rooms. This is a significant trend
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with respect to the planning criteria for different housing options
and lot sizes.
27. Dwelling Unit Area: The area considered is for an average room,
which is the basic unit. The area per room ranged from 7 Sq. Meters
(Shauriyako Site and Services, Eldoret) to 16 Sq. Meters (Likoni Owner-
Builder, Mombasa). The average room area was about 11 sq. meters with
an average room occupancy of 3.5 persons/room. Room occupancy varied in
most projects from 7 to 11 persons per room.
28. Dwelling Unit - Tenure: Two situations of tenure are considered:
rental and ownership. In almost all the projects, the users paid a
rental fee (weekly, monthly) for the use of the room and the land includ-
ing services. Rents varied in most projects and were mainly in the range
of $4 to $8.50 per room per month.
29. Dwelling - Location: Three sectors of an urban area are considered:
City center, inner ring and periphery. 60% of the projects (mainly in
major urban centers of Nairobi, Mombasa and Thika) are located between
the rural/semi-rural areas and urban inner ring, 5 km or more from the
city center; 40% of the projects (mainly in smaller urban centers of
Kitui, Karatina and Njoro) are located between the urban periphery and
city center, 2.5 km to 5 km from the city center. Most of the projects
in major ur-an centers are located away from the amin off-site employ-
ment areas and users have to travel long distances to work. On-site
employment is limited to few market stalls and shops, if any on-site
employment is available at all. Most of the projects are planned for
predominantly low income groups and are separate and/or away from middle
and high income residential areas.
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30. Dwelling-Type: Four types of dwellings are considered: detached,
semi-detached, ro/grouped, and walk-up. Almost 85% of the projects
had row/grouped dwellings with room units either grouped back to back in
4-6 room groups, or grouped in a row of 4-6 rooms or more. 15% of the
projects originally had detached or semi-detached dwellings which in most
cases were converted into row/grouped dwellings by the users/owners.
None had walk-ups.
31. Dwelling - Area: This is the total covered area of the dwelling in
square meters. This area ranged from 47 Sq. Meters (Shauriyako Site and
Services, Eldoret) to 175 Sq. Meters (Kitui Site and Services, Kitui),
the average built-up area was about 76 Sq. Meters. The land/lot coverage
(the built-up area as a percentage of total land/lot area)ranged from
9% (Kianjau Estate, Thika) to 62% (Mathare Core Housing, Nairobi). The
average dwelling coverage was about 33% of total lot area.
32. Dwelling - Number of Floors: The number of floors considered are one,
two and three. Most dwellings are single floor units, mainly due to the
simple form of construction in mud-and-wattle and and or/ masonary and
wood.
33. Dwelling-Utilization. Two situations are considered: Single and
multiple. Invariably most of the dwellings were used by a group of
individuals and/or families. Most of the dwellings had more than 6 persons,
but generally ranged from 3 to 20 persons including users/renters.
34. Dwelling Development - Mode: Two modes are considered - incremental
and instant. Most of the dwelling development by low and very low income
groups were predominantly incremental while in case of moderately low
and middle income groups, most were instant and/or incremental (Mathare
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Core Housing, Nairobi). In a majority of cases, either individual or
communal built sanitary core units were developed by the local public
authorities as instant development.
35. Dwelling Development-Developer: Two sectors are considered - public
and private. In almost all cases, the private sector--which included
individuals, groups or societies having access to the formal financial,
administrative, legal and technical institutions for the financing,
construction and operation--were the predominant developers of the
dwellings while the on-site and off-site infrastructure were mainly
financed, constructed and operated by the public sector.
36. Dwelling Development-Builder: Four situations are considered:
Self-help, artisan, small contractor and large contractor. In majority
of the projects the user/owners hired artisans for the construction of the
dwellings along with some limited self-help efforts by the user/owner.
In some cases, small contractors were hired to build part or the whole
of the dwelling. As stated earlier in this study, site and services pro-
jects have favorable employment effects by creating on-site and off-site
employment for a large number of semi-skilled artisans, small contractors
and the production of various building components by the small-scale
industries of the informal sector of the economy. This consideration
is significant in terms of developing an employment/shelter based strategy
for site and service projects and programs in the future.
37. Dwelling Development - Construction types: Six types of construction
are considered: Shacks, mud and wattle, wood, masonary and wood; masonary
and concrete, and concrete. Most projects had units of one or more type
of construction. 75% of the projects had dwellings built of mud and
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wattle construction with compacted earth floors, walls of wattle
structure with mud infill, and roofs of thatch, flattened tin cans
or corrugated iron sheets on a wattle structure/frame. 50% of the
projects had dwellings built of masonary and wood construction with
concrete slab floors, walls of concrete blocks or stone masonary
without columns, and roofs of corrugated iron or asbestos sheets on
wood rafters. 40% of the projects had dwellings built of wood con-
struction with compacted earth floors, walls of rough hewn wood planks
on wood frames, and roofs of flattened tin cans or corragated iron
sheets on wood rafters. The average bluilding costs per Sq. Meter ranged
from about $7 per Sq. Meter (Kariobangi Site and Services, Nairobi) for
mud and wattle construction; about $17 per Sq. Meter (Karatina Site and
Services, Karatina) for wood construction and about $40 per Sq. Meter
(Langa-Langa Site and Services, Phase 1, Nakuru) for masonary and wood
construction.
38. Dwelling Development-Year of construction: Only three of the pro-
jects were built more than ten years ago, while most of the projects were
built during and after 1969. The dwellings were to be completed within
2 years after lot allocation. In most cases the users/owners kept with-
in this time limit..
The project preparation, formulation and implementation in some cases
lasted from 5 to 10 years before the users could actually build on the
losts. Delays were created by the bureaucracy.
39. Dwelling Development - Density: These densities are intended as
indicators for each dwelling group in the locality. Samples were taken
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from selected small, homogenous areas that included the land for a
group of lots and their circulation access. The areas do not include
semi-public or public land for community facilities. The sample areas
range from 0.5 hectare to 1.5 hectares. The densities ranged from a
low of 100-250 persons per hectare with a medium density of 250-400
persons per hectare, and a high of 400-600 persons per hectare. Almost
49% of the projects had low densities, 20% had medium densities and
about 35% had high densities. No project had densities higher than 500
persons per hectare. There is a general relationship between the density
and the users income group. In general middle and moderately low income
users occupied lots in projects with low and medium densities.and the low
and very low income users occupied lots in projects with medium and high
densities.
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COMMUNITY FACILITIES, ON-SITE EMPLOYMENT FACILITIES, UTILITIES AND SER-
VICES MATRIX.
The matrix (page 85 ) illustrates the approximate availability of community
facilities, on-site employment facilities, utilities and services in the
15 site and services housing projects. Three levels are indicated as
follows (see Glossary, "Quality of facilities, utilities and services"):
No provision at all.
Limited or occasional.
Adequate or normal.
The matrix indicates that the level of availability of these facilities,
utilities and services is directly related to the location of the projects
and in turn related to the income levels of the users.
Cases 1, 2, 3, 4, 5 are all located in the periphery of Nairobi. The
majority of the users are in the moderately low and middle income levels.
In most cases the level of facilities, utilities and services is "ade-
quate", except in terms of on-site employment facilities.
Cases 6, 7, 8 are all located in the periphery of Mombasa in the Coast
Province. The majority of the users are in the moderately low income
levels. The level of utilities and services is generally "adequate" but
the level of community facilities and on-site employment facilities is
"limited" or "none".
Cases 9, 10, .11 are located in inner ring and periphery of smaller urban
centers in the Central Province. The majority of the users are in the
low income levels. The level of facilities, utilities and services is
either "limited" or "none" and almost no on-site employment facilities
exist.
Cases 12, 13, 14 are located in inner ring of urban centers in the Rift
Valley Province. The majority of the users are in the moderately low and
middle income levels (some in the low income levels in Case 14). In
most cases the level of community facilities is "adequate", the level of
utilities and services is either "limited" or "none", and amost no on-
site employment facilities exist.
Cast 15 is located in inner ring of a small urban center in the Eastern
Province. The users are mainly in the low income levels. The level of
community facilities is either "adequate" or "limited", the level of
utilities and services is generally "limited" or "none", and no on-site
employment facilities.
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LAND UTILIZATION: PATTERNS, PERCENTAGES AND DENSITIES.
In the following pages ( S7 to 69 1 the land utilization of the 15 site
and services housing projects is graphically compared in terms of pat-
terns, percentages and densities. The qualification of land utilization
is based upon three factors: USER, RESPONSIBILITY and CONTROL (see
Glossary: "land utilization").
PATTERNS.
The squares on the top row represent a segment of 1 hectare (100m x
100m) of land selected from each housing project. Land utilization is
illustrated as follows:
Public: streets, walkways, open spaces.
-1 Semirpublic: open spaces, parks.
Private: lots.
PERCENTAGES.
The squares on the center row represent the percentages of land utiliza-
tion per hectare of each housing project. The land utilization notations
are the same as in 'Patterns' above.
DENSITIES.
The squares on the bottom row represent the population density per hec-
tare of each housing project. Each dot represents 20 people.
The graphs clearly illustrate land utilization relationships in terms of
patterns, percentages and densities not only within each housing project,
but also among the different projects in the different locations, and in
turn the different income levels.
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LAND JTILIZATION : Layout Efficency.
Graphs (see ?age 98 ) display the data necessary to evaluate and to
compare the 15 case studies in terms of land utilization percentages and
residential population density.
"Physical layout is of obvious importance in determining cost
levels and functional viability of a site and services
development. Once designed, the layout becomes the primary
determinant of subsequent commitment in terms of major cost
factors such as land requirements, infrastructure lengths,
administration, maintenance, as well as the overall performance
of the development. Deficiences in the initial layout plan
pose an unnecessary handicap from the outset for any develop-
ment. 24
Land utilization percentages are computed for the following areas:(l)
Public: Streets, walkways, open spaced, (2) Semi-Public: *Open spaced,
(3) Private: Lots and dwellings.
Residential population density is the total number of persons per unit
hectare. The range of average densities is 300 persons per hectare to
600 persons per hectare. This range is based upon gross population
densities in existing case studies and zoning standards in different urban
areas of developing countries. The range is based upon the assumptions
that:
(a) The average dwelling coverage is 30-60% of the land/lot area,
(b) The average dwelling built-up area is 10-20 Sq. Meters per person.
(c) The average dwelling development is 1-3 stories per dwelling.
(d) The average land/lot area is 100-200 Sq. Meters per lot.
(e) The average household size is 3-6 persons per dwelling.
24 Patel, P.C.: 2cit. Page 5
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(f) The average area for lots/dwellings is 75-40% of a unit hectare.
(g) The average area for roads/walkways is 20-30% of a unit hectare.
(h) The average area for open spaces-is-5-30% of a unit hectare.
The following comments are related to the land utilization percentages
and residential population densities in the fifteen case studies:
1. Public - streets, walkways and open spaces: These are areas within
the layout used for pedestrian and vehicular circulation. Public sector
has the responsibility in initial financing, development and maintenance.
The curve shows the average percentages of areas for streets, walkways and
open spaces, ranging from 20% to 30%. The percentage of these areas varies
slightly with density.
Cases above the curve (1,2,3,4,6,7,8,11,12,13,14,15) for financing have
a high percentage of land devoted to streets and walkways. These cases
constitute a great burden to the local government in terms of land,
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financing, development and maintenance. The one case below the curve
(10) has a smaller percentage of land devoted to streets and walkways.
This area is also a burden to the local/municipal government since the
roads near it serve an area that is sparsely populated. Cases near
the curve, the shaded area (5,9,14,15) have a medium/average percentage
of land devoted to streets and walkways.
2. Semi-public-open spaced: These are areas within the layout used
for supporting facilities and services. Both public/users have the
responsibility in financing, development and maintenance. The curve
shows the average percentages of areas for schools, playgrouids, parks,
community and employment facilities ranging from 5% to 30%. The
percentage of these areas varies considerably with density.
Case above the curve (2,6,12) have a higher percentage of land devoted
to open areas of undetermined use. These situations are a burden to
the municipal government in terms of landscaping, development and
maintenance. Since the land utilization percentages are based upon small
selected block areas which did not include schools, the rest of the
cases had no semi-public land within the selected blocks.
3. Private - Lots, dwellings: These are areas within the layout used
for residential and commercial uses. User/owner and renter have the
responsibility in financing, development and maintenance. The curve
shows the percentages of areas for lots and dwellings ranging from 75%
to 40%. The percentage of these areas varies considerably with density.
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LAND UTILIZATION;: LAYOUT EFFICIENCY
KEY
Vertical scale: Land Utilization percentages (0 to 100%)
Horizontal Scale: Residential population density (0 to 2,000) persons
per hectare shown on a logarithmic scale.)
Curve: Range of average land utilization percentages.
Shaded area: Range of gross density (the intersection of the curve of
range of average land utilization percentages and the shaded area of
gross density shos the average operative effects and 'efficient quality'
of the physical layout).
Numbered dots: The fifteen case studies.
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Cases above and below the curve (1,2,3,6,8,10,11,12,13) have low
densities and are sparsley populated. These cases are a burden to the
local government in the development, maintenance and operation of public
utilities and services. Cases below the curve (4,7) have a very low
percentage of land devoted to lots. Cases above the curve in the
shaded area (5,9,14,15) have a medium and high percentage of land devoted
to lots.
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LAND UTILIZATION: Layout Efficiency.
The urban layout is the physical configuration of a city, and it is
determined by the combination of networks of circulation (highways,
streets, walkways) and areas served. Networks of circulation define the
lines of distribution and collection of utilities and services, and
are publicly owned land. Areas served (lots, blocks) are usually privately
owned. The urban layout is a major physical determinant of the costs of
providing utilities and services and of their maintenance and operation.
Prof. H. Caminos has developed a simple and useful method for evaluating
urban layouts.25 The method defines the efficiency of a network as the
ratio of the length of the network to the area (s) served, and is
expressed as:
R Value - Network length (meters) - efficiency of network
Areas served (sq. meters)
The R-Value varies inversely with the network efficiency: A smaller-R
Value indicates higher efficiency and vice versa. The layouts of the
case studies have been evaluated in terms of network efficiency and are
shown on page # 96.
25 H. Caminos: "A Method for the Evaluation of Urban layouts",
Industrial Forum, Vol.3. No.2, Montreal, 1971.
R-value Summary.
Cases 1,2,3,4: R-values are very high, (800-1016m/hectare) due to
frequent transverse streets, lots being served on two sides and by net-
works along the depth of the lot. In general, the physical layouts are
very inefficient.
Case 5: R-value is higher than average due to frequent transverse
streets; inefficient lot proportions, in general, the physical layout
is inefficient.
Case 6: R-values is high due to too frequent transverse streets, very
low population density and inefficient lot proportions. In general,
the physical layout is very inefficient.
Case 7: R-value is higher than average due to too frequent transverse
streets, and inefficient lot proportions. In general, the physical
layout is inefficient.
Case 8: R-vaule is higher than average due too frequent transverse
streets; inefficient lot proportions and very low population density.
In general, the layout is very inefficient. (served by networks along
the depth of the lot).
Case 9: R-value is higher than average due to too frequent transverse
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streets and inefficient lot proportions. In general, the layout is
inefficient.
Case 10: R-value is very high due to very large lots, low population
density, and inefficient lot proportions. In general, the layout is
very inefficient.
Case 11. R-value is higher than average due to frequent transverse streets,
very low population density, large lots and inefficient lot proportions.
In general, the layout is inefficient.
Case 12: R-value is higher than average due to frequent transverse
streets, very low population density, large lots and inefficient lot
proportions. In general the layout is inefficient.
Case 13: R-value is very high due too frequent transverse streets, lots
being served on two sides, large lots and low population density. In
general, the layout is very inefficient.
Case 14: R-value is higher than average due to frequent transverse
streets, large lots and inefficient lot proportions. In general, the
layout is inefficient.
Case 15: R-value is higher than average due to frequent transverse
streets, large lots and inefficient lot proportions. In general, the
layout is inefficient.
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LAND UTILIZATION: LAYOUT EFFICIENCY)
KEY
Vertical scale; R-value (Effigiency values on logarithmic scale).
Horizontal scale; lot area (m )
Curve; Average efficient R-value (based upon values derived from lots
of different areas having a width of depth ratio of 1:4, a public street
serving only the short dimension of the lot, and transverse streets at
intervals of 150 meters).
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CHAPTUR 4.
SITE AND SERVICES: An Employment/Shelter-Based Strategy
and Major Components/Considerations
This chapter of this thesis outlines an employment/shelter-based strategy
as an alternative, for future site and services projects in Kenya. It
also briefly describes the various major components and/or considerations
of these projects, i.e., the physical, economic, social, administrative
and legal components.
AN EMPLOYMENT/SHELTER-BASED STRATEGY.
One of the main findings from the survey-evaluations of the existing site
and services projects in Kenya is that the major objective of these pro-
jects has been to provide only shelter for the users(who are often not the
target population of low income families), and that the projects have
limited or no on-site employment opportunities and are located far away
from other off-site employment facilities. The employment benefits in
relation to the total development costs have been either overlooked or
intentionally neglected during the formulation of the housing programs.
In both the Development Plan for 70-74 and for 74-78, the definition,
and objectives of the site and services housing projects have not been
properly defined or adequately outlined. For the purposes of this thesis,
the following definition of sites and services is used:
"Site and Services can be defined as an approach/strategy to
improve the living conditions of the majority of the population,
which is poor, by providing access to employment and to a piece
of land/lot with varying combinations and levels of utilities,
services and community facilities."
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This definition can form the basis of the employment/shelter-based
strategy for future site and services projects in Kenya. The major
goals/objectives of such a strategy can be summarized as follows:
1. To generate on-site employment opportunities by providing capital
and technical assistance so as to increase collective self-help
construction through co-operative housing organizations.
2. T3 provide easy access to off-site employment facilities by locating
site and services projects closer to existing and potential sources of
commercial and industrial development.
3. To develop on-site employment facilities such as small-scale
industries, workshops, stores, and markets within the projects through
co-operative small-scale industrial and commercial organizations.
4. To provide a piece of land with varying combinations and levels of
utilities, services and related community facilities for a range of
income groups with primary emphasis on the low income sector, for
residential and/or commercial use.
5. To distribute resources and urban services equally among the low
income population.
6. To expand the housing stock not only in a few major urban centers
but also in other urban and rural areas to overcome some of the regional
disparities.
7. To upgrade existing squatter settlements by providing utilities,
services and community facilities.
8. To develop administrative links between the various public agencies
and community organizations by increasing community participation in
project formulation and implementation.
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9. To increase official public legal control by the government to
regulate land speculation and land use.
10. To plan the projects in order to achieve highest net values/
(benefits minus costs) so that the costs of resources inputs (land, labor
and capital) result in greater benefits of the 'socially' valuable out-
puts (shelter, employment income, degree of social and economic inte-
gration, etc.)
The implications of a shift of strategy, from one that is shelter-based
to one that is employment/shelter-based cannot be easily quantified in
terms of employment and income distribution, yet it is clear beyond
doubt that such a shift would have a powerful redistributive effect
throughout the rural and urban areas of the economy.
26
A. Solomon, in his book on Housing the Urban Poor, outlines a dynamic
formal model that determines the strategy alternative for which the net
value (benefits minus costs) is the highest . Even though the model
has been used to analyize and evaluate alternative housing strategies
in the United States, it can be adapted to examine the benefits and costs
of alternative housing strategies in developing countries. Solomon states:
"...economic welfare consists of both aggregative and
redistributive effects. The. government's investment in
low income housing increases real national income (real
individual consumption) through its direct and indirect
effects on housing consumption, municipal revenue and employ-
ment. Besides contributing to economic growth, these housing 2investments redistribute income from corporate and higher-bracket
26 A. Solomon: Housing the Urban Poor, M.I.T., Cambridge, 1974.
27 A. Solomon: lbid ., Page 27-28, Details of the model are
discussed in chapters 2-7.
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taxpayers to the poor."
The final aggregate contribution of housing expenditures to social
welfare by the creation of net gains in employment income would be much
higher under "less than full employment" conditions such as are now
being experienced in Kenya and in other developing countries. Moreover,
since the constructionindustry in Kenya is not as highly specialized and
capital-intensive as in the United States, using an employment/Shelter-
based stategy would have a significant impact on the unemployment
conditions by generating additional job opportunities.
On-Site Employment.
In order to increase on-site employment opportunities, the public
sector has to help overcome some of the other problems facing the
construction industry by acting upon some of the programs recommended
by the I.L.O. Mission. Some of these recommendations are:
1. The public sector of the industry should set an example to the rest
by -the collection and monitoring of data on the labor content and direct
import contentper unit of construction, as part of an over-all policy of
employment generation and import substitution.
2. Standards affecting construction should be revised drastically, to
bring them into line with local conditions, essential requirements and
available skills.
3. The coverage and presentation of statistics on construction inputs and
outputs should be improved, with special emphasis on employment data.
4. The orientation and content of programs of technical and professional
education should be revised in relation to the future needs of the country
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and taking into account the consequences of new policies adopted as a
28
result of a new employment-oriented strategy.
These changes are essential for the implementation of any strategy for
increasing labor input. They would enable the user to effectively
participate in collective self-help construction of the dwellings. The
public agencies can also consider to promote and finance not only indivi-
dual users but also groups organized as co-operative housing organizations.
These community-based organizations can be designed to promote the
self-help efforts on a collective basis (similar to the Harambee schools
and other projects). The structure, functions and promotion of these
organizations will be discussed in the later part of this chapter.
The public sector can also consider promoting and financing co-operative
small-scale industrial and commercial organizations. These community-
based organizations can be designed to promote small-scale industries that
provide such inputs as hand-made bricks and blocks, hand-made windows,
door frames and other household goods and services, presently provided
by the informal sector. The structure, functions and promotions of
these organizations will be discussed in the later part of this chapter.
Off-Site Employment.
To provide easy access to off-site employment facilities by locating
housing projects closer to existing and potential sources of commercial,
28 I.L.O. Report, Op, cit., Page 201,202. (These are only five of the
ten action programs recommended).
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industrial and agricultural developments is one of the most significant
planring objectives. Site and services projects should not be planned
merely as "dormitory projects" on the periphery of major urban centers,
far away from sources of employment. Sixty percent of the projects
surveyed and evaluated in the previous chapter are located on the
periphery of cities and the users have to travel long distances to work.
This is true of other site and services projects developed in India, the
Phillipines and in other developing countries. This mistake is often due
to the tendency to utilize the cheapest possible land which is often of
poor quality, located well out of towns and poorly served by public mass-
transportation. These projects are often considered as "eye-sores" and
thus located "out-of-sight of V.I.P.'s".
One of the major priorities of the low income families is located in
terms of proximity to jobs. According to John Turner's study on
squatter settlements, households in the lowest-income sector have a
very high priority to get out of their poor living condtions. 29 The
upwardly mobile very poor are generally young adults recently arrived in
the city and are therefore, far more concerned about future than present
security. Over time the very poor and young migrant family succeeds in
acquiring a skill, a steady job and an increased family income. With
dependents and with a much improved economic status to lose, the somewhat
less poor exmigrant has a very different order of priorities: Security
29 John Turner: "Housing as a Verb" , in J. Turner and R. Fichter (eds.).
Freedom to Build, New York, 1973, Page 164-169.
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will be by far the most impQrtant determinant of longer-term plans; oppor-
tunity will be less important for the children; identity or social recog-
nitioa will also be more important and may increase in importance if
opportunities for higher incomes shrink over time. The figure on the fol-
lowing page shows a comparison of priorities for specific needs: location
in terms of proximity to inner-city areas (where the greatest diversity
and intensity of low income employments are to be found); tenure in terms
of the relative importance of freehold ownership; and shelter in terms of
the relative importance of conventional minimum standard dwelling units
(permanent structures with basic services, and utilities). These needs
and priorities are shown by their relative importance to very low, low,
lower middle, middle and upper income families.
From the surveys of existing site and services projects in Kenya (see
chapter three), it is clear that the needs and priorities of the users
were mismatched in terms of location and proximity to off-site employ-
ment areas. It is very essential for low income families to be located
within easy access to existing and potential sources of commercial and
industrial development in order to achieve matched priorities. The link-
ages of the site to these areas and to the urban area as a whole are
important planning considerations when choosing a site for the development
of a project. Location is often influenced by constraints due to existing
urban land use patterns, zoning ordinances, government regulations;
existing urban land value/cost patterns; and existing urban transportation
and utilities and services networks, Transportation to and from the site
to off-site employment areas is also a crucial issue for low income groups
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who cannot afford public transportation fares or a bicycle. These employ-
ment areas need to be. located'within walking distance from the site,
ranging from 0 km. to 1,0 km. (or from 0 km. to 4 km. for bicycling.30
MAJOR COMPONENTS/CONDITIONS.
This section outlines some of the functions, evaluative criteria,
range'3 of normative standards, ranges of relative.costs, and other
planning and policy considerations for the major components and sub-
components of site and services projects. The various components and
sub-components discussed here cover a wide range but are in no way
exhaustive. The figures indicated as normal ranges for different standards
are based upon functions and evaluative criteria as defined by commonly
used standards and codes from different national and international documents.
30 Caminos, H. and Goethert, R,, M,I.T,, Cambridge, 1973 (Manuscript)
Urbanization PrImat
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The ranges of relative costs are confined to the costs of on-site
infrastructure presented as unit cost per lot. No attempt has been made
to refine these costs through a breakdown of value added into labor,
materials, or foreign and local currency inputs. This data has been
mainly collected from the reports of the International Bank for
Reconstruction and Development, World Bank Group, Washington, D.C.; the
Urban Settlements Design in Developing Countries Program, M.I.T.,
Cambridge; and the Housing Research and Development Unit, Nairobi. Other
sources of information include the United Nations Center for Housing,
Building and Planning, U.N., New York; United States Agency for International
Development, Washington, D.C.; World Health Organization, Geneva; The
Government of Kenya and the Nairobi City Council.
The tentative guidelines outlined below explain and clarify the various
aspects of the employment/shelter-based strategy for site and services
projects and are in no way exhaustive.
A. LAND: Land is the basic physical component that defines the boundar-
ies, size and shape of a site. The major policy considerations for the
selection of a site have been discussed in the earlier part of this chap-
ter. The economic justification of the selection of the site includes
the location of the project in relation to off-site employment, transpor-
tation, utilities and services linkages, opportunity cost of land and
other factors. The cost-benefit analysis includes the determination of
the costs of resource inputs (land, labor and capital) and the benefits
of the 'socially' valuable outputs (shelter, employment income, degree of
social and economic integration, etc.).
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It is essential to analyze alternative land uses and to determine the
most 'desirable' use of land with particular emphasis on the economic
rate of return, income redistribution and employment generation, and
environmental impacts of the proposed land use. Once the land use has
been determined, the physical layout is the primary determinant of sub-
sequent financial commitments in terms of major cost factors such as land
use requirements, on-site infrastructure networks, administration and
maintenance and overall performance of the project. Deficiencies in the
initial layout plan during the project preparation stage create unneces-
sary handicaps and problems during the later stages of the project,
1. Land-size is the amount of space that the site occupies, and it deter-
mines the amount of land available for development. The shape of the
site is defined by man-made barriers and/or by natural boundaries. Both
size and shape are considered simultaneously with other land features
such as topography and adequacy of intended use, during the project pre-
paration stage. The size of the site may vary from 1 hectare to 300
hectares depending upon the scale of the development of the project.
2. Land-use: The primary use of the site is for a residential community
with supporting on-site employment and community facilities. This is
divided into three main categories: a) Public: streets, walkways and
parking areas. These are areas within the layout used for pedestrian
and vehicular circulation. The average percentages of areas for streets,
walkways and parking range from 20% - 30% of the total area. The per-
centage of these areas varies slightly with density. b) Semi-public:
schools, playgrounds, parks and other community facilities. These are
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areas within the layout used for supporting facilities and services,
including on site employment areas such as markets and employment areas
reserved for future growth. The average percentages of areas for
schools, playgrounds,parks, etc. range from 5% to 30%. The percentage
of these areas varies considerably with density. (A small population of
6,000 people would require 3 hectares of land and a large population of
60,000 people would require about 47 hectares of land for semi-public
areas). c) Private: lots, dwellings. These are areas within the layout
used for residential, commercial and small-scale industrial uses. The
average percentages of areas for lots and dwellings range from 75% (at
lower densities) to 40% (at higher densities). The percentage, thus,
varies considerably with density.
3. Land Subdivision: This is the division of the land into lots for
private land uses and into lots for public and semi-public uses. The
lines of circulation -- highways, streets, walkways -- (which are public
land in terms of responsibility in initial financing, development and
maintenance) define the private and semi-private lots. The overall con-
figuration of lines of circulation constitutes the project land sub-
division layout. The lines of circulation also define the distribution
and collection networks of the utilities and services. The land sub-
division and physical layout has a significant impact on the total devel-
opment costs of the project. It is crucial to develop alternative land
subdivision and physical layout plans during the project preparation stage
to determine the physical efficiency of the layout in terms of land
utilization, population densities and the ratio of the length of
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circulation network to the area served. Economic and social trade-offs
of each layout being considered must be taken into account. However,
there are some practical planning considerations which cannot be ignored.
The lines of circulation and lines of utilities and services are
reduced when: a) lot areas are relatively large, b) lot widths are rela-
tively small, c) access to lots is only on one side, along the width,
d) connectors that run transverse to the lot access are less frequent.
In general, the greater the amount of land for public use (streets, walk-
ways, parking areas - greater than 30% of the total land/site area), the
higher the relative costs of development per lot (assuming that each lot
is served by individual water supply and waterborne sewerage, street
lighting and bitumenized road access with storm water drainage).
4. Lot Size: The size is a major planning constraint that determines
the subdivision/layout of the project. The lot-size has a significant
impact on the total development cost of the project and development
costs per lot. The lot size defines the access and utility frontage of
each lot and is directly related to the block size, which in turn deter-
mines the infrastructure costs per lot. (This has been illustrated by
some of the case studies in the earlier sections fo the study.) Lots
with relatively larger widths and relatively smaller lot areas being
served by access on both sides of the lots and blocks with too frequent
transverse connectors have higher total on-site infrastructure costs per
lot (see case studies on Biafra Site and Services, Thika and Dandora Site
and Services, Nairobi). The lot size is determined in relation to the
location of the lot within the block in terms of access from the street
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(exterior lots) and access from cluster courtyards (interior lots), and
land/lot utilization in terms of single or multi-family use for resi-
dentail and/or commercial activity, and the dwelling type in terms of
tenements, row group houses, etc. Assuming that the predominant commer-
cial growth for on-site employment facilities takes place along major
circulation networks and on land with relatively higher land costs, the
exterior lots are more suitable for being divided into relatively larger
lots for residential and/or commercial activity in tenements and/or row
group walk-ups. These lots have areas ranging from 300 square meters to
600 square meters with lot dimensions ranging from about 10m. x 30m. to
about 15m. x 40m. Assuming that the predominant residential growth takes
place off major circulation networks and on land with relatively lower
land costs, the interior lots served by access from cluster courtyards
are more suitable for division into relatively smaller lots for residen-
tial and some commercial activity in row group houses. These lots have
areas ranging from 100 square meters to 200 square meters with lot
dimensions ranging from about 6m. x 16m. to about 7m. x 28m. Both the
lot areas and the lot dimensions provide semi-private communal use of
land on two scales: within a group of rooms (tenement courts) and within
a group of lots (cluster courts). 31
5. Land Tenure: This is the act, right, manner or term of holding land
property. There are two basic forms of land tenure: a) land ownership,
where the exclusive right of control and possession of a parcel of land
31 T. S, Chana, 'Dwellings and land models; Nairobi, Kenya, M.I.T.,
Cambridge, 1974'..
-113-
is held, b) land tenancy, which is the temporary holding or mode of hold-
ing a parcel of land owned by another. It is important that the
government have maximum control on the land in order to avoid land specu-
lation by absentee landlords, as experienced in several of the existing
projects. More public control can be achieved if the land tenure is
public land ownership and lots are leased to individuals or to groups
of individuals (co-operative housing organizations) for a definite term
of duration, ranging from 20 to 40 years, with a renewable lease. This
would enable local governments to have greater control on defaulters and
poorly maintained and sub-standard dwellings and avoid land speculation.
The provision for the user and lease-holder to reside on the lot and to
sublet rooms during the term of the lease has to be strongly stated and
clearly defined in the contract. Moreover, any sale or transfer of lots
after allocation should be done through the local government or municipal
council, which in turn should transfer lots to households on the waiting
list at a price which covers both the mortgage and the improvements.
The local government or municipal council must be responsible for com-
pensating former lease-holders for equity and labor costs invested in the
lot development by the user.
6. Land Costs: This is.the amount of money given or set as the amount
to be given as a consideration for the sale or transfer of a lot. The
real land cost is the sum of actual land cost (as determined by the users
in free market competition) plus the land development costs (as deter-
mined by the cost of on-site and off-site infrastructure networks). The
total investment is the sum of real land costs plus the building
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development costs.
In most site and services projects, the actual land costs are low since
the projects are generally located on the periphery of urban centers,
which are often not served by existing urban infrastructure networks.
The land development costs are also relatively low since the projects
generally are located on level or almost level sites. Hence the real
land costs for most projects are generally low for the undeveloped site.
However with the development of on-site and off-site infrastructure
networks, the real land cost increases. The development costs of
utilities and services are often financed by the public sector. More-
over with the development of dwellings and other buildings the total in-
vestment further increases. The development costs of the dwellings are
oftern financed by the private sector and users with or without public
subsidization. With higher land costs for a developed land/site, there
is a tendency to increase the number of people who benefit in terms of
shelter and employment, etc., within the public policy regulations and
controls. If no local controls are enforced, it would result in land
speculation and over-crowding.
7. Land-Intensity of use/Density: The gross residential population
density is directly proportional to the number of lots per unit area.
The costs of providing infrastructure to a project are greatest at very
high densities since the cost of maintaining and operating each lot are
very high. Costs are likewise high at very low densities since the
development, maintenance and operation of infrastructure is for a limited
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population. The range-of average densities is 300 to 600 persons per
hectare. It is based upon the assumptions that:
a) the average coverage is 30 to 60% of the land/lot area,
b) the average dwelling built-up area is 10 to 20 square meters per
person,
c) the average dwelling development is 1 to 3 stories per dwelling,
d) the average land/lot area is 100 to 200 square meters,
e) the average household size is 3 to 6 persons per dwelling,
2) the average area for lots and dwellings is 40 to 75% of a unit
hectare,
g) the average area for roads and walkways is 20 to 30% of a unit
hectare,
h) the average area for schools and parks is 5 to 30% of a unit
hectare,
B. UTILITIES AND SERVICES. The provision of basic public utilities and
services is one of the most important components of site and services
projects. These basic utilities and services include water; sewerage;
roads and storm drainage; street lighting and electricity; public trans-
portation; refuse collection; telephone; and gas. In this study only
the first four are dealt with in further detail.
1. WATER: A supply of potable water for health, cleanliness and cooking
is required for sustaining life. To supply potable water involves the
collection of water from ground sources, surface water in lakes, rivers,
etc. to form reservoirs; the transmission of this water to a treatment
plant for purification for human use; and final distribution through a
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closed grid network to users. 32 The on-site water supply system deals
mainly with the treatment and distribution of water. There are basically
three choices for distribution of on-site water supply: a) connection to
an existing system of mains and services, b) development of new distri-
bution system of mains and services, c) development of individual system
of wells or cisterns. Five levels of water supply are generally con-
sidered: 1) none (not provided on-site, but responsibility of the user
to get from natural sources such as springs, wells, rain), ii) communal
standpipe from local supply source, iii) communal standpipe from piped
distribution, iv) individual connection with single tap and partial
reticulation, and v) individual connection with multiple taps and full
reticulation.
The range of per capita water usage varies from a minimum of 1 liter to
over 200 liters per capita for multi-tap supply systems. However,
33
according to a study by White and Bradley, in East Africa low income
families use an average of 30 liters of water per day from a piped water
supply or 15 liters per day if the water has to be carried any distance
from the house. However, these usage rates are relatively low when com-
pared to the per capita water use of 156 liters per day in Nairobi.34
Since. the quality and quantity of water to be supplied per capita are
principal cost determinants of the water supply system, more realistic per
32 R. Geothert, A Primer; Urban Residential Infrastructure Networks,
M.I.T., Cambridge, 1970.
33 G. White, D. Bradley and A. White, Drawers of Water: Domestic Water
Use in East Africa, University of Chicago Press, 1972.
34 G. White, et.al.: op. ci.
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capita standards than 156 liters per day need to be established. The
minimum standards recommended by the World Health Organization are 20
to 40 liters per day from a communal standpipe, 160 liters per day from
single tap connection and 180 liters per day from a multiple tap connec-
tion. The on-site water supply costs per lot are also determined by the
type of layout of the reticulation/distribution network, pipe material
and diameter.
According to a survey of 50 site and services projects 35 in fourteen dif-
ferent developing countries, the average cost of providing water is
about $U.S. $80 per lot for individual connections (compared with U.S.
$57 per lot for case studies in previous section) and U.S. $30 to 50 per
lot for communal standpipes (cf. U.S. $14 per lot in the case studies).
On the average, water supply costs represented 20 to 30% of the total on-
site infrastructure costs per lot.
2. SEWERAGE: The disposal of domestic and commercial waste is a fun-
damental on-site requirement for any housing development. It involves
the collection of waste .water and sewerage to be transported to a sewer-
age treatment plant where it undergoes standard treatment for safe dis-
posal by dilution, irrigation or other systems such as septic tanks. The
on-site sewerage system generally deals with all the four stages of
collection, transportation, treatment and disposal. There are basically
three choices for the disposal of sewerage; a) connection to an existing
urban sewerage network, b) development of a new communal system serving
35 I.B.R.D.: o. cit., p. 16.
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the site and independent of the existing urban network, c) development of
a new individual system serving a lot and/or a group of lots using septic
tanks, privies, etc.
Five levels of sewerage disposal are generally considered: i) none (not
provided on-site, but responsibility of the user/builder to dig pit
latrines), ii) communal septic tanks or privies, iii) communal W.C,'s
connected to waterborne sewerage system, iv) individual privies or septic
tanks, v) individual W.C. connected to waterborne sewerage system. The
flow of sewerage discharge is mostly measured in liters per capita per
day. The flow of sewerage is a function of existing and planned factors
such as:
- population: sewerage discharge increases as population increases.
- land use and density: sewerage discharge varies with industrial, commer-
cial and residential areas; it increases as the density of an area
increases.
- water consumption: sewerage discharge increases as the per capita con-
sumption of water increases.
- habits of people: living patterns and culture.
- type and number of fixtures: sewerage discharge increases with the
increase in the number of fixtures (kitchen sink, flush toilet, etc.).
- pressure of water supply: sewerage discharge indreases due to overflow
if the water pressure is very high.
The average flow of sewerage discharge ranges from a low of 150 liters per
capita per day to a high of 450 liters per capita per day for an indivi-
dual water borne sewerage system. The on-site sewerage costs per lot are
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determined by type of sewerage system and the layout of the collection
and transmission network. For simpler systems, labor costs in the laying
of pipes, mains and drains and costs of pipes and pumps are the major
cost elements. For the complicated sewerage treatment plants, the plant
equipment itself and costs of skilled operators become important cost
elements. 36
According to the I.B.R.D. survey, 37 the average development cost of pro-
viding sewerage is about U.S. $180 per lot for waterborne systems (cf.
U.S. $261 per lot in the case studies), U.S. $110 per lot for aqua
privies and U.S. $20 per lot for pit latrines. On the average, sewerage
costs represented 40 to 50% of total on-site infrastructure costs per lot.
3. ROADS AND STORM DRAINAGE: Roads provide external access linking sites
to the urban transportation network, internal circulation for vehicular
traffic, and pedestrian access to the users. The internal circulation
also accomodates all the networks of on-site infrastructure. Both exter-
nal and internal circulation networks are critical design factors and
need to be carefully planned at the project preparation stage. The
storm drainage system, provided along walkways, roads or in ditches,
serves to remove storm water runoff to prevent flooding.
The road system as defined by the mode of use has five categories,38
36 Stanford Research Institute, et.al., Cost of Urban Infrastructure for
Industry as Related to City Size in Developing Countries: India Case
Study, California, 1968, p. 108.
37 I.B.R.D., op. ct., p. 22.
38 Caminos, et.al., oR. cit., p. 18.
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a) Pedestrians - paths: serve primarily for pedestrian access to interior
lots and communal parking facilities (3 to 4 m. wide with 80 to 700 m.
spacing between transverse connectors); b) Pedestrians (dominant) and
vehicles - residential streets, neighborhood streets, minor and local
streets: provide access to residential lots (9 to 12 m. or 12 to 16 m.
wide with 80 to 200 m. spacing between transverse connectors; c) Vehicles
and Pedestrians - collector, secondary and connector streets: provide
for through traffic and access to communal parking lots and serve as
secondary transport routes (12 to 16m., 18 to 22 m. 23 to 28 m. respec-
tively with 400 to 800 m. spacing between connector streets; d) Vehicles
(dominant) and Pedestrians - inter -community access, minor arterial
roads: provide access to the site from major highways/roads and often
form the principal focus or spine of the development (23 to 28 m., 29 to
36 m. respectively with 1200 to 1600 m. spacing between major roads;
e) Vehicles - intra-community highways, major arterial roads: provide
transportation linkages within the city and the region (29 to 36 m.,
60 to 76 m. respectively with variable spacing). The principal cost
elements of roads and storm drainage networks are: right-of-way (% of
land area); earthwork and site preparation; base course; pavement or sur-
facing drainage and culverts; and maintenance.
Four levels of roads and drainage are generally considered for internal
circulation (categories a to d above) - i) all earth formed roads with
open channel drainage, ii) main roads, gravel and other all earth formed
with open channel drainage, iii) main roads bitumenized and all other
roads gravel and earth with partial draining system, iv) main roads
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bitumenized and all other roads gravel with full drainage system.
The cost per linear meter of road in Nairobi (1972) was U.S. $102 for
bitumenized main road, U.S. $26 for sealed/surfaced service street and
U.S. $7 for murram/earth pedestrian path. According to the I.B.R.D.
survey,39 the average cost of providing roads and storm drainage is about
U.S. $150 per lot for all surfaced roads (cf. U.S. $340 per lot in the
case studies), about U.S. $100 per lot for main surfaced roads, and about
U.S. $25 per lot for all dirt paved roads (cf. U.S. $15 per lot in the
case studies), On the average, roads and storm drainage costs represented
30 to 40% of total on-site infrastructure costs per lot. The bitumenized/
surfaced roads require capital-intensive technology and are much more
expensive than the earth/sealed surface roads which require labor-inten-
sive technology in Kenya.
4. STREET LIGHTING AND ELECTRICITY: Street lighting is an essential com-
ponent in housing developments to provide safety for pedestrians and
drivers and to provide a sense of security to the users. Individual
electricity connections largely depend upon the users' priorities and
economic capacity to pay. However, it is essential that energy be pro-
vided to on-site small-scale industrial and commercial firms.. The elec-
tricity network involves the generation of electricity by turbines,
diesel, etc. and its transmission to communities via distribution sta-
tions, sub-stations and manipulation of power into desired levels of
39 I-BeRD., o. ci., p. 25.
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consumption for users. Street lights in residential areas are located
on alternate sides of the street at 40 to 49 meters spacing and have a
height of 6 to 7.5 m. In business/commercail areas they are generally
located on both sides of the street at 21 to 37 meters spacing with a
height of 9m. 40 All intersections require street lighting.
Four levels of street lighting and electricity are generally considered
for site and services projects: 1) none (not provided but responsibility
of the user), ii) street lighting only, iii) street lighting and distri-
bution lines, iv) street lighting, distribution lines and individual
connections.
The cost of generating and distributing electricity is determined by many
factors, the major ones being the cost of fuel and the efficient utiliza-
tion of the equipment. According to the I.B.R.D. survey,41 the average
cost of providing street lighting and electricity is about U.S. $60 per
lot (c.f. U.S. $58 per lot in the case studies) for individual connections.
On the average, street lighting and electricity costs represented 10 to
15% of total on-site infrastructure costs per lot.
C. COMMUNITY FACILITIES: Community facilities include a wide range of
public and/or semi-public facilities provided on-site. These include
schools and playgrounds, health clinics/dispensaries, social centers,
police and fire stations, and recreation and religious buildings. These
40 R. Geothert, o. cit.-
41 I-B.R.D., oR. cit., p. 28.
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facilities need to be an integral component of the site and services
projects. They have often been either intentionally neglected or over-
looked (see previous section on case studies) in previous projects,
Of these facilities schools and playgrounds require larger areas. Educa-
tional facilities for the various age groups should be within walking
distance of the residential area served. Standards for schools and play-
grounds vary by culture, social and economic conditions, educational
systems, environment, climate, etc. The area per pupil for primary
schools in Latin America is 16m 2/pupil, in U.S.A. it is 26 to 50m 2/pupil,
in England it is 71m 2/pupil and in Kenya it is 20m 2/pupil. The area per
pupil for secondary schools in Latin America is 19m 2pupil, in U.S.A. it
is 90 to 166m 2/pupil, in England it is 142m 2/pupil and in Kenya it is
40m 2/pupil.42
The costs of building, planning and constructing primary and secondary
schools are generally considered in terms of cost per square meter of
school building, cost per pupil, or cost per pupil space provided. The
cost per square meter of school building varies with the type of construc-
tion. Presently a large number of primary and secondary schools in
Kenya are built on collective voluntary self-help efforts ('Harambee'
schools). using local labor and materials, usually built in mud-and-
wattle construction. Government primary and secondary schools in most
urban areas are built by small and large contractors often using large
42 Caminos, et.al., oag. cit., p. 46.
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amounts of imported materials, usually built in either reinforced con-
crete construction and/or concrete masonry construction. (No data on the
unit costs are available.) However, in general the cost per square
meter of Government schools is much higher than that of the Harambee
schools.
The Kenyan educational system as a whole is undergoing change and hias
been criticized by the I.L.O. employment mission:
The problem of youth employment does not lie so much in the
number of primary-school leavers: it lies much more in the
whole philosophy of education, which mentally prepares the
pupils for formal, non-rural employment in the context of
an economy which has failed to generate enough employment
opportunities bf this sort; in the foreseeable future this
will continue to do so, unless there are fundamental changes
both inside the school and outside.43
Educational facilities need to be planned and developed to provide for
some of these suggested changes such as emphasizing vocational training
and training of other skills for technical, commercial, and agricultural
jobs both in urban and rural areas..
D. EMPLOYMENT FACILITIES. As discussed earlier, on-site employment
facilities such as small-scale industries, workshops, shops and markets
need to be provided in order to generate employment within walking dis-
tance of the residential areas. It is important that the physical layout
of the site and of the individual lots and dwellings meets the essential
requirement for space to conduct small scale industrial and commercial
43 I.L.O., 2. cit., p. 237.
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activities. These activities normally take place along major circula-
tion -oads and should be located within easy access of the dwelling units.
This would not only reduce household expenditures of the low-incomo
families on transport, but would also enable the users to supplement their
incoma.
Marke-.s have traditionally been the focus of not only economic activities
but also bf social activities, These markets should be planned to
encourage small entrepreneurs by charging low rents for permanent legal
stalls. According to a preliminary survey of the informal sector in
Nairobi, the average amount of apace required for small workshops for
carpenters and tinsmiths is about 15 square m.; it is 6 to 9 square m.
for cobblers, tailors, etc. In the past, the Government has ignored and
even harassed some of these small scale entrepreneurs. The informal
sector provides goods and services for low income households at prices
which they can afford. These firms include small retail firms, restau-
rants; light manufacturing- construction, personal services, repair ser-
vices, and transportation.45
Most of the informal sector firms are presently characterized by i) ease
of entry into the market due to low levels of initial capital investment,
unsophisticated technological requirements, minimal requirements for
land and services, ii) reliance on indigenous labor resources, ii) family
ownership of the enterprise, iv) small scale of operation, v) labor-
44 T. S. Chana, and H. Morrison, Nairobi's Informal Sector: Preliminary
Survey, Cambridge, 1975.
45 Personal services include barbers, shoe-shine services, etc.
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intensive and adapted technology, vi) skills acquired outside the formal
school system, and vii) regulated and highly competitive markets.
By encouraging some of these activities in site and services projects in
smaller urban centers it may help to reduce migration into major urban
centers like Nairobi, Mombasa and Thika. Present policies ignore the
fact that modern sector employment opportunities are scarce and that a
large number of students and school drop-outs, who are equipped neither
to compete successfully for modern sector jobs nor be satisfied with
rural endeavors, take up jobs in the informal sector. However, there is
an indication that these policies are changing: Kenya's most recent 5
year Development Plan ('74-'78) addresses itself more directly than
previous plans to the presence of this sector and the necessity for
redirecting both economic and educational strategies. Despite the
increased attention given to this sector by the Kenya Government and
various international agencies, including I.L.O., the workings of the
sector and nature of its participants are still poorly documented and
only crudely understood. The need for more sophisticated theoretical
formulations and more broadly based empirical work on the regional and
national levels is clear.
E. DWELLINGS. Even though the dwelling component of the site and ser-
vices projects is largely the responsibility of the user/lease-holder,
it is useful to outline some of the limits of actions; ranges of options
in terms of dwelling unit types, area, number of floors, dwelling tenure,
type of utilization, development mode, construction types, labor and
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materials, etc. These ranges of options provide proscriptive limits for
the user/builder regarding the dwelling development rather than pre-
scriptive lines of action for the user/builder. The lines of action have
been conventionally used before.
Dwelling Options: Three types of dwelling units can be considered,
namely: rooms, apartments, houses with options of varying lot and
dwelling area. A room is the basic unit that can be provided in tene-
ments, expandable row group houses and/or apartments (walk-ups up to
three stories).
Tenement court houses are aligned in larger lots (300 to 600 square
meters) with rooms built around a central courtyard (semi-private space)
and are often used by all income groups and have often been a practical
solution to housing demand. Such dwellings permit medium and high popu-
lation densities of 300 to 600 people per hectare and the land utiliza-
tion in terms of private, semi-private, public areas is within the
desirable range. These houses can be planned to provide adequate safety,
privacy, ventilation, cooking facilities, toilets, showers and washing
facilities. For 1 to 3 story tenement houses, the number of rooms varies
from 8 to 48 which require W.C.'s, toilets, showers, etc. ranging from 4
to 24 (based upon 1 of each for every 2 to 3 rooms or 1 of each for every
6 to 9 people).
Expandable row group houses/apartments are aligned in narrower lots
(100 to 200 square meters) around a cluster court yard (semi-private space)
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and are often 1 to 3 stories. Row houses are also a. traditional physical
model used presently mainly by middle and high income groups but could
be made accessable to low income groups in the future. It permits
medium and high population densities of 300 to 600 people per hectare and
the land utilization in terms of private, semi-private, public areas is
within the desirable range. These houses can be planned to provide ade-
quate safety, privacy, ventilation, cooking facilities, toilets, showers,
and washing facilities. For 1 to 2 story expandable row houses/apartments
the number of rooms varies from 1 to 6 which require 1 to 2 W.C.'s,
toilets, showers, etc. (based upon 1 of each for every 2 to 3 rooms or
1 of each for every 6 people). Minimum room areas usually range from 9
to 12 square meters per room in both cases (3 square meters per person or
per bed space). 46
Construction options: Five types of construction options can be con-
sidered: shack, mud and wattle, wood, masonry/wood, masonry/concrete,
concrete. (These are outlined in the glossary.)
The construction or dwelling development should be viewed as an incremen-
tal/progressive process rather than an instant/package product. The user/
builder has to be given legal rights to start with a shack and eventually
develop it over a given period of time ranging from 1 to 2 years. During
this period it is essential that the public sector provides technical and
managerial assistance to the user or to a group of users (co-operative
46 T. S. Chana, Dwellings and Land Models; Nairobi, Kenya, M.I.T.,
Cambridge, 1974. For details of dwelling options and plan types see pp.
28-41.
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housing organizations), The cost of construction per square meter is a
primary cost element which determines the construction type used by the
user/builder.
Tenure options: Two types of tenure options for dwellings can be consid-
ered: least and rental. Since both the tenements, court houses and ex-
pandable row houses/apartments allow for multi-family utilization of Lhe
dwelllings, the user/lease-holder should be given the option to sub-let
or sub-lease rooms, while also being resident in the dwelling.
Land-use options: Two types of land use options for lots are residential
and/or commercial. The user/lease-holder should be given the option to
use the dwellings for small scale industries, workshops, shops and
stores (especially in case of the tenements along major circulation
networks). Land/lot coverage could vary from 30 to 60% of the lot area,
with average built-up area of 10 to 20 square meters per person.
TARGET INCOME GROUPS:
In order to develop and outline the physical, financial, social and admin-
istrative aspects/components of site and services projects, a careful
market analysis is essential. This analysis would enable planners to
detetmine the target income groups for whom the project is designed, the
priorities and needs of this target population, their capacity to pay; and
the size of the development in terms of number of serviced lots required,
the level of services, the size of the dwellings and lots and the type of
construction. Since one of the major objectives of the employment/shelter
based strategy is to improve the living conditions of the majority of the
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population which is poor,.it is clear that the project has to match their
needs and priorities in terms of location, tenure and shelter as discus-
sed earlier. As pointed out in the survey?-evaluation, almost 60% of the
projects were occupied by users mainly in the middle and moderately low
income groups even though the projects had been intended for the low and
very low income groups,
The priorities of the low and very low income groups in order of impor-
tance are i) location in terms of proximity to employment facilities both
off-site and on-site, ii) tenure in terms of legal rights to lease, rent
a piece of land/lot, iii) shelter in terms of conventional minimum stan-
dard basic-services and utilities and a minimum enclosure/dwelling. It
is these low and very low income groups that need to be reached as the
primary users/lease-holders in future projects. However, it may be bene-
ficial to include a relatively small percentage of middle and even
higher income groups to provide lots at market prices for these groups
to enable the cross-subsidization for the low income groups and also to
provide a 'social and economic mix' in the community. In summary, the
major and minor target income groups can be considered as:
i) low and very low income groups; earning up to $325 per year. These
could constitute about 65 to 70% of the project population,
ii) moderately low income groups: earning up to $1,300 per year. This
could constitute about 20 to 25% of the total project population.
iii) middle and high income groups: earning up to $4,875 and more per
year. These could constitute about 5% of the total project population.
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The lot allocation and mortgage terms of each of these groups need to be
carefully outlined to avoid any partiality and exploitation. (It is
essential that the mistakes in the KARIOBANGI SITE AND SERVICES, NAIROBI,
not be repeated in other future projects).
The users household expenditure breakdown as a percentage of income used
for rent, food, children's school fees, transportation and other expenses
(including savings) need to be taken into account for each of the income
groups in order to determine the amount of subsidization and for the
purpose of user repayments for loans and other monthly charges.
F. POLITICAL, SOCIAL AND ADMINISTRATIVE ORGANIZATIONS: Political, social
and administrative organizations are very important components in determ-
ing the 'successfull formulation and implementation of site and services
programs. It is difficult to generalize specific guidelines that would
be most appropriate for all the regions, but the following considera-
tions may be useful at both the national and regional levels:4 7
1. An effort should be made to decentralize the operations of the housing
programs at least to the regional/provincial level if not to individual
urban centers. This would require additional trained technical and mana-
gerial staff for the various provinces to form regional site and services
development organizations.
2. The complete process from project preparation to project implementa-
tion should be the responsibility of each of the regional site and services
development organizations,
47 U.S.A.I.D., Planning Site and Services Programs, A. P. VanHuyck,
Washington, D.C., July 1971.
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3. The financing of the projects should be controlled by the develop-
ment organizations in order to have better'cost control and to tie revenue
collection into the on going programs. It is highly desirable to avoid
situations in which the construction financing comes to the regional organ-
ization by way of annual appropriatiations and the revenues are returned
to the national government treasury. Such a system makes planning for
future development extremely difficult and confuses the accountability for
the project.
4. Since co-ordination is required among regional site and services
development organizations it should be done through a national site and
services development committee within the National Housing Corporation.
5. Each regional site and services development organization should be
organized to support on going programs rather than a series of separate
projects. This would mean that a steady flow of land for development must
be acquired, task force groups must be on a permanent basis, special con-
tracts could be let for work on several projects at one time, and adminis-
trative overhead could be spread over a larger program. And these ele-
ments should be designed to reduce costs through undertaking small pro-
jects.
6. The functions of these regional site and services development organi-
zations should be project preparation, project publicity and lot alloca-
tion, project implementation and supervision, monitoring and evaluation,
feedback and revision of policies and planning considerations. However,
more research needs to be done in order to determine and design the struc-
ture of these organizations,
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At the urban/project level, the role of community development organiza-
tions should be to provide the essential political and administrative
links between' the users and the beauracracy. The following considerations
may be useful at the urban and community levels:
1. An effort should be made to collectivize the production and distribu-
tion of housing and employment services in the programs. This would
require community leadership and additional technical and managerial
assistance to form community development organizations, which include
co-operative housing organizations and co-operative small-scale indus-
trial andcommercial organizations.
2. Financing and development of lots and other community -facilities
should be controlled by these organizations in order to have better cost
control and to tie revenue collection into the community development.
3. Co-ordination of these community development organizations should be
done through the regional site and services development organizations.
4. Each community development organization should be organized to support
one or a series of separate projects. This would require task force
groups and collective joint operations under regional and national super-
vision.
5. The functions of these community development organizations should be
to achieve effective implementation of the project through collective
efforts; to assist individual user/member to develop the lot through col-
lective self'help construction and to promote and develop community
facilities like schools, social centers, etc. through collaborative pro-
programa with the regional site and services' development organizations;
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and to- involve the community through local leadership more fully in
regional and national development programs. However, as at the regional
level, broader research needs to be done in order to determine and design
the structure of these organizations,
Basic to the formulation of this employment/shelter-based strategy for
site and services housing projects in Kenya is the establishment of an
adequate legislative base. Legislation should reflect the policy objec-
tives of such projects. It should include not only the enabling legisla-
tion for the different regional and community organizations but also the
appropriate property tax laws, building codes and standards reflecting
local conditions and town planning legislation, and which would allow a
more mixed use of land to meet local needs. In addition, the legislation
should include housing finance laws to allow more low income families to
have access to public sector loans and funds.
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CHAPTER 5.
CONCLUSIONS AND GUIDELINES FOR .OLICIES
This chapter contains the main conclusions of this study as well as some
guidelines for major policy and planning issues related to site and ser-
vices housing projects in Kenya. There are a wide range of problems which
need to be dealt with at the national planning level in order that both
rural and urban development strategies are adequately integrated and co-
ordinated. These strategies have to be based upon realistic policy guide-
lines in order to achieve practical short-term and long-term solutions to
these problems. Some of the problems outlined in this study dealing with
urban and regional development planning in Kenya (Chapter 2) are (a) rapid
population growth, (b) regional disparitieq, (c) rapid urbanization, (d)
urban unemployment, (e) housing the urban poor.
The study has further outlined in more detail the last three problems and
more specifically the problem of housing the urban poor by analyzing the
Kenyan experience of site and serviceshousing projects (Chapter 3). The
analysis and evaluation of fifteen existing and planned site and services
housing projects have been used to explore a tentative employment/shelter
based strategy for future site and services housing projects (Chapter 4).
The various major components of such a strategy, namely the physical,
economic, social, administrative/legal planning aspects have also been
outlined.
It is the intent of this final chapter to high-light the major policy and
planning issues related to site and services housing projects and to
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outline some guidelines for future projects. Recommendations are made to
outline how economic efficiency and desirable physical standards in these
housing projects can be achieved. It is extremely difficult to achieve
both maximum economic efficiency and desirable physical standards at the
same time. A complete balancing of all the relevant factors is not always
attainable. However, it is possible to determine the trade-offs between
some of the crucial factors with some of the main factors and policy
issues as follows:
1. LAND: A. The location of site and services housing projects within
various provinces.
B. The location of site and services housing projects within
various urban centers.
C. Land use within the site and services housing projects.
D. Land tenure.
E. Density (intensity of land use) within the urban centers
and within the project.
2. LABOR: A. Unemployment and under-employment within the urban center.
B. Access to employment areas and availability of employment
facilities.
3. CAPITAL: A. Making resources (land, services, capital) available
to target income groups.
4. UTILITIES AND SERVICES; A. Levels of utilities and services within
the housing projects.
5. DWELLINGS; A. Building standards,
6. MANAGEMENT AND ADMINISTRATION: A. Centralized versus decentralized
organization.
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Each of the six main factors are outlined below with a statement of the
policy issues and an outline of the problems. In addition, for each
factor policy recommendations are made and the reasons for these recommen-
dations are stated. These recommendations should be considered as guide-
lines for policies and of course are not exhaustive. The guidelines are
intended to provide a framework for solving some of the problems related
to the planning of site and services housing projects in Kenya. However,
the planning of specific projects in specific urban centers in Kenya will
not be dealt with here but are the responsibility of local planning
officers. The extent to which these guidelines may be useful to the local
planners depends largely upon the political and economic situations pre-
vailing at the time of project preparation and implementation. The
'success' of any project will depend primarily on the attitudes and
commitments of the local politicians and decision makers and planners.
1. LAND.
ISSUE A The location of site and services housing projects within the
various provinces.
Problem: About 55% of the total site and services lots developed
between 1969 to 1972 (i.e. 3900 lots) were located in only
one major center, namely Nairobi. 35% were located in the
Central Province. The remaining 10% were located in three
provinces. These provinces have about 45% of the total
urban population in Kenya. (see Chapter 2)
Policy Recommendations:
(a) Locate site and services housing projects in the urban
centers of all the provinces, taking into account the
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effective supply and demand of low cost housing,
(b)-Locate projects along 'corridors' of future industrial
and commercial growth (for example along the Thika-
Nairobi 'corridor' or Mombasa-Malindi 'corridorl).
Reasons: The policies recommended above will help to;
(a) decentralize urban growth
(b) increase the supply of urban land, services, transport,
and other community facilities in the lesser developed
provinces of the country
(c) increase the housing stock in provinces other than
Nairobi
(d) create more employment in the building and construction
industry in smaller market and local centers
(e) slow down the rate of migration into major urban
centers
(f) distribute housing services to the urban poor and raise
the income level of the low income population.
ISSUE B: The location of site and services housing projects within
various urban centers.
Problem: Most of the existing site and services housing projects are
located far away from employment areas, According to the
48
I,B,RD,, in 1970 in Nairobi, 68% of the urban population
could not afford a housing unit which would cost $2,076 in
48 I.B.R.D., Housing Policy Paper, Washington, D. C., January 1975,
Table 6, Annex B, p. 7.
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any part of the city; 47% could not afford a multi-family
housing unit with basic services, which cost $1,156 in the
periphery; 52% could not afford a multi-family housing unit
with basic services which cost $1,278 in the inner ring;
and 87% could not afford a multi-family housing unit with
basic services which cost $4,570 in the city center, This
problem, as illustrated by the statistics in Nairobi, also
faced by other urban centers in Kenya, is largely because
of land speculation, the differences in land values, and
the general accessibility to employment areas.
Policy Recommendations:
(a) set up Metropolitan Land Corporations in all provinces
with the charge of acquiring land on the periphery and
inner ring of the urban centers.49
(b) provide varying levels of services to the undeveloped
land and put land onto the market when and where land
is needed for development.
(c) rent or lease the- land (subject to specified develop-
ment contracts) to the highest bidder through auctions
run by the government controlled Metropolitan land
.50
corporations.
49 G. H. Beyer, Land Speculation: Some Causes and Solutions, Urban
Renewal and Housing Administration, Ruerto Rico, undated.
50 J. Harris, "A Housing Policy for Nairobi," in Urban Challenge in
East Africa, ed., J. Hutton, Nairobi, 1970, pp. 34-58.
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(d) rent or lease land developed at appropriate service
levels and densities to the low income people. Direct
or indirect subsideis to these tenants is desirable.
Reasons: The above recommended policies will help the local govern-
ments to:
(a) have greater control over the land and would further
control land speculation.
(b) provide a constant flow of sites in the urban centers
for public and private development projects including
future site and services housing projects.
(c) receive maximum revenue possible, since the highest-
bidder would use the land for the most efficient use
to get the highest rate of return.
(d) supply serviced lots for the low income people close
to potential and existing industrial and commercial
areas.
ISSUE C: Land use within the site and services housing projects.
Problem: In almost all of the fifteen existing projects analyzed and
evaluated in this thesis (see Chapter 3) the land has not
been efficiently used from an economic standpoint. The
parcels of land adjacent to the major roads (i.e. the
exterior lots within a block) have relatively higher land
values since the infrastructure networks are closer to
these lots. This land could be used for higher density
housing and also for commercial and/or industrial use.
The projects as planned do not recognize the potential benefits of using
this land in ways other than its current use. This is primarily due to
the lack of foresight by planners to provide on-site employment facilities
in these housing projects.
Policy recommendations:
(a) Plan the layouts in such a way that the block has
larger exterior lots with higher levels of services,
accessible from main roads and interior lots with
lower levels of services, accessible from cluster
courts linked to the main roads.
(b) Rent or lease high-value exterior lots to the highest
bidder subject to zoning laws, through the Metropoli-
tan Uand Corporation (M.L.C.).
(c) Develop the exterior lots for high density apartments
and tenements and also for small scale industrial and/
or commercial use.
(d) Rent or lease low-value interior lots to the low
income families with a specific subsidy for construc-
tion of the dwelling units.
(e) Develop the interior lots for medium and high density
low cost housing for the urban poor.
Reasons: The above recommended policies will help to:
(a) create a 'balanced' land use in terms of land utiliza-
tion with adequate land for not only residential use
but also commercial and industrial use. (see Chapter
4).
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(b) ensure the highest rate of return from the more highly
valued exterior lots.
(c) provide maximum revenue to the local government
(through the M.L.C.) and help to cross-subsidize the
low income people occupying the interior lots.
(d) aim towards a 'self-supporting' community.
(e) develop an efficient physical layout and in turn
enable to lower the development costs per lot and
increase the functional viability of the site and
services project.
ISSUE D: Land Tenure.
Problem: In almost all the fifteen existing projects (see chapter 3)
the land tenure was predominantly private freehold land
ownership. This type of land tenure restricts the supply
of land in the market and gives greater control to the
private developer and/or to the landlords.
Policy recommendations:
(a) Provide two types of land tenure options: 1) rental,
2) lease. (see Glossary for definitions).
(b) Provide two types of dwelling tenure options: 1) rental,
2) lease.
Reasons: The above recommended policies will help:
(a) the local governments (through the M.L.C.) to have
greater control on the land market
(b) the user/lease-holder to put the land to the most
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efficient use, subject to zoning laws.
(c) the user/lease-holder to have the option to sub-let or
sub-lease rooms while being resident in the dwelling.
(d) the user/lease-holder to build more rental units and
thus add to the housing stock to meet the growing
demand for single room rental units; and also add to
the real income of the low income user.
ISSUE E: Density (intensity of use) within the urban-.center and within
the project.
Problem: The rate of return with low density housing on higher-
value land is economically inefficient, both within the
urban center as a whole as well as within the project.
Due to the scarce amount of land in the city center, any
housing project developed must be high density, relatively
high cost housing, such as the multi-story housing pro-
jects in Hong Kong or Singapore. Moreover, due to the
provision of public utilities and services, and of public
transport to undeveloped land in the inner ring and the
periphery, any housing project developed must have rela-
tively higher density for relatively low cost housing,
such as site and services housing projects. Most of the
fifteen existing projects in Kenya, both in the inner ring
and periphery, have low densities -- generally less than
300 persons per hectare -- and within the projects the
density is generally consistently low (see Chapter 3).
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.Policy recommendations:
(a) Develop relatively high density, high cost housing
projects) such as multi-story apartments) or commer-
cial and/or industrial facilities on the more highly-
valued land within the city center, and also on the
exterior lots of a block within the project.
(b) Develop high and medium density, relatively low
cost housing projects (such as site and services
housing) on the lower-value land within the inner ring
and periphery, and also on the interior lots of a
block within the project.
Reasons: (a) Relatively higher densities on high-value land that
can be rented or leased to the highest bidder, will
ensure a higher rate of return, and in turn will result
in higher revenues to the local government and further-
more will help to cross-subsidize housing for the
urban poor. Within the project, exterior lots with
3 to 4 story apartments and tenements will result in
densities of up to 600 people per hectare or more.
(b) High and medium densities on low-value land that can
be rented or leased to low income people, will also
enable the local government to receive maximum revenue
possible. Within the project, interior lots with 1 to
2 story row houses will result in densities ranging
between 300 to 600 persons per hectare.
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2. LABOR
ISSUE A: Unemployment and under-employment within the urban centers.
Problem: According to the Development Plan '74-'78 (see Chapter 2),
migration into urban centers will continue at the rate of
7% per year and, by 1978, 15% of the total population of
the country (2.2 million) will be living in 59 towns, of
which 52 already exist. The majority of this population
will be poor and will require jobs and other basic needs
such as food, shelter, public utilities and services.
Policy Recommendations:
(a) Locate future industrial and commercial areas along
'corridors' of future growth (for example along the
Thika-Nairobi 'corridor' or Mombasa-Malindi 'corri-
dor').
(b) Extend urban public transportation and infrastructure
networks to smaller urban centers.
(c) Promote small-scale enterprises in the industrial
and commercial sectors.
(d) Expand supervisory and managerial skills for the build-
ing and construction industry.
(The above are only a few of the possible recommenda-'
tions: This issue has been more thoroughly dealt with
in the I.L.O. Report).
Reasons: The above recommendations for policy will help:
(a) to create more jobs in the modern and public sectors
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and will help overcome some of the problems of unem-
ployment.
(b) create more jobs in the informal sector and will
enable small-scale contractors and artisans to under-
take other construction projects.
(c) increase the supply of serviced land, services, trans-
portation and community facilities in smaller urban
centers.
ISSUE B: Access to employment areas and on-site employment facilities.
Problem: In almost all the fifteen projects (see Chapter 3) the
projects were located far away from employment areas and
had limited or no on-site employment facilities.
Policy Recommendations:
The employment/shelter based strategy (see Chapter .4) deals
with this problem and can be a useful approach to overcome
the problem referred to above. Some specific recommenda-
tions are:
(a) Locate industrial and commercial areas on the periphery
and inner ring and extend urban public transportation
and infrastructure networks to serve these areas.
(b) Locate future site and services housing projects close
to or within walking distance of these industrial and
commercial areas.
(c) Provide on-site employment facilities -- such as
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Reasons:
small-scale industries, workshops, stores and markets -
within the project.
The precise nature of direct and indirect employment
effects of these recommendations is difficult to predict,
but some tentative approximations may be made in support
of these recommendations.
(a) Depending upon the scale and nature of off-site employ-
ment facilities, and the market for casual, unskilled
and skilled labor in the modern sector, the employment
generated may range from 60 to 80% of the jobs for the
working age group of 15 to 59 years old living in the
site and services housing projects.
(b) Depending upon the scale of the project and on-site
building and construction, and the market for casual,
unskilled and skilled labor in the public sector, the
employment generated may range from 70 to 95% of the
jobs for the working age group at the earlier stages
of the project development.
(c) Depending upon the scale of the project and on-site
small-scale industrial, commercial and community
facilities, and the market for unskilled and skilled
labor, the amount of employment generated may range
from 20 to 40% of the jobs for the working age group
at the later stages of the project development.
3. CAPITAL.
ISSUE A: Making resources (land, services, capital) available to target
income groups.
Problem: In Kenya, as in many other developing countries, legal
barriers and administrative controls protect specific
groups or interests, mainly those of the middle and high
income groups. The flow of resources (such as land, ser-
vices, capital) into the housing sector is constrained by
the availability of infrastructure needed to service
housing. A significant feature of the housing demand in
urban areas is that almost 70% of the low income families,
earning about U.S. $670 per year or less, cannot afford a
dwelling costing over U.S. $1,680 or renting for more
than U.S. $15 per month (according to the Development
Plan '70-'74 estimates in 1970). The major problem in
housing the urban poor in Kenya is not to-increase total
housing expenditures but to re-distribute housing expendi-
tures towards the low cost housing projects for the target
low income population.
Policy Recommendations:
(a) Provide low interest, long-term loans to the low
income population by supporting housing finance with
public sector or foreign aid subsidies through a low
cost housing finance institution.
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(b) Continue to provide high interest, short-term loans
to the high and middle income population by supporting
housing finance through the Central Bank.
(c) Encourage the growth of co-operative housing organiza-
tions among low income people, in order to provide
access to public sector or foreign aid subsidies for
housing.
(d) Encourage the growth of co-operative small-scale indus-
trial and commercial organizations among low income
people to provide access to public sector or foreign
aid subsidies for small-scale enterprises.
Reasons: The above recommended policies will help
(a) low income people to have access to the necessary
financing for the construction of low cost housing.
(b) low income people to have a greater saving incentive,
through the existence of a low cost housing finance
institution.
(c) low income people to have greater access to serviced
land and financing for housing and small-scale indus-
tries, workshops and stores.
(d) local governments to receive the maximum revenue
possible and to help cross-subsidize housing for the
urban poor.
(e) local governments to provide a constant flow of
resources (land, services, capital) into the housing
sector.
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(The problem of misallocation of these resources
through illegal and poor management and because of
political pressures has not been dealt with in this
study).
4. UTILITIES AND SERVICES.
ISSUE A: The initial level of utilities and services and upgrading over
time within the urban area and within the housing projects.
Problem: Capital costs of complete, fully developed urban utilities
and services is high and a large percentage of the low
income families cannot afford to pay for them. In the
fifteen projects studied in this thesis (see Chapter 3),
the 'lots with relatively higher levels of on-site infra-
structure were occupied or owned by middle income people.
According to I.B.R.D.51 cost estimates, 66% of the house-
holds in Nairobi cannot afford a single family housing
unit with complete individual on-site services at the
cost of $1,860, on the periphery, while 47% of the house-
holds cannot afford a multi-family housing unit with
minimum shared on-site at the cost of $1,156 also on the
periphery. Similarly there are differences in the cost
estimates of different service levels in the inner ring
and city center. Moreover, there is also the problem of
upgrading the initial levels of utilities and services
within the housing projects.
51 I.B.R.D., op. cit., Table 6, Annex B, p. 7.
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Policy recommendations:
(a) For projects located on the periphery of urban centers,
use the following initial levels of utilities and
services: (i) intermediate for land (exterior lots
within a block) adjacent to the main roads, and (ii)
minimum for land (interior lots within a block)
accessible from cluster courts.
(b) For projects located in the inner ring of urban
centers, use the following initial levels of utilities
and services: (i) high for exterior lots, and (ii)
intermediate for interior lots.
(c) For projects located in the city center of smaller
urban centers, use the following initial levels of
utilities and services: (i) intermediate for exterior
lots, and (ii) minimum for interior lots.
(d) Plan and co-ordinate the upgrading of the initial
levels of utilities and services with the overall pro-
gressive development of the housing projects.
Reasons: (a) In all the locational situations the land (exterior
lots) with higher levels of utilities and services
rented or leased to the highest bidder, since the total
development cost per lot for on-site infrastructure will
be relatively higher, will result in higher revenues
to the local government.
(b) In all the locational situations the land (interior
lots) with lower levels of utilities and services
rented or leased to the lower income people, since the
total development cost per lot for on-site infra-
structure will be relatively lower, a larger percentage
of low income households will be able to afford to pay
for them.
(c) In all the locational situations, the users will be
able to afford higher levels of utilities and services
over time since with increase in real income the house-
holds will be able to afford to pay for them.
5. DWELLINGS.
ISSUE A: The use of very high building standards adopted from western
industrialized countries.
Problem: Capital costs or per unit costs are high for the high
building standards that are presently being used in conven-
tional housing projects in Kenya. According to the I.L.O.
52
Report, the per unit cost of a mud-and-wattle housing
unit in a site and -services project is abour $9 to 14 per
square meter (using Grade II By-laws)53 while the per
unit cost for a masonry concrete "modern" housing unit in
a conventional public housing project is about $112 to 140
per square meter (using Grade I By-laws).
52 I.L.O. Report, oR. cit., p. 475.
53 Republic of Kenya, Building Code, Nairobi, 1970.
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Policy Recommendations:
(a) Adapt and modify lower building standards (such as the
Grade II By-laws) both for future site and services
housing projects and upgrading of squatter settlements
in urban centers.
(b) Promote the use of local building materials (especially
timber) and local construction techniques (especially
mud-and-wattle type of construction).
Reasons: (a) Lower building standards will help to lower the per
unit costs since many of the restrictions on the use of
materials (as stated in Grade I By-laws) do not affect
so much the performance quality as much as they affect
the cost of construction per unit area.
(b) lower building standards will enable the user to build
the type of dwellings that they can afford to pay for.
(c) lower building standards will also have some indirect
effects on employment since the lowering of standards
may result in a greater incentive to small-scale con-
tractors and artisans to participate in the building
and construction industry.
6. MANAGEMENT AND ADMINISTRATION.
ISSUE A: Centralized vs decentralized organization.
Problem: In a large number of the existing fifteen projects (see
Chapter 3), the serviced lots which were originally intended
for low income people are presently occupied by middle
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income families. In addition, in many cases the lots
are owned by higher income persons (absentee land-
lords). The illegal transfers are largely due to poor
management, corruption and bribery. In some cases,
political power and pressure has been used to acquire
land and other resources.
Policy recommendations:
(a) Decentralize the operations of housing programs to the
regional level. Set up Regional Site and Services
Development Units (see Chapter 4) for each province.
(b) Increase administrative linkages between the users and
the bureaucracy. Set up Community Site and Services
Development Units for urban centers in each province.
(c) Increase participation between the users in individual
projects. Set up Co-operative Housing Organizations
for each project.
(d) Create a separate National Site and Services Develop-
ment Unit within the National Housing Corporation.
(e) Make the proposed Metropolitan Land Corporation a part
of the Regional Site and Services Development Units in
each province.
Reasons: The above recommended policies will enable:
(a) the local governments to increase participation in
urban and regional development planning.
(b) the users to increase participation in community and
urban development.
(c) the National Housing Corporation to organize and co-
ordinate national plans for site and services housing
projects more effectively.
(d) the local governments to have greater control on land
speculation and ensure proper allocation of land and
other resources.
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APPENDIX: Case Studies
This section includes the fifteen case studies. Each of these case
studies is briefly described in similar terms: introductory descriptive
notes (related to the project); physical data (related to land, infra-
structure and dwellings); economic data (related to user and project);
social/administrative data (related to user and community), locality block
land utilization data (densities and areas); drawings (locality segment
plan and typical dwelling plan). The data represents a typical situation
in each of these projects. It covers a wide range of components and has
been structured to permit the cross-comparison of different site and ser-
vices housing projects and to show the relationships between the different
components and economic considerations.
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1. MATHARE CORE HOUSING, NAIROBI
Mathare Core Housing is part of the Mathare Redevelopment Project, The
project was proposed in 1969 as a solution to deal with the problems of
the Mathare squatter settlements. It is located 7 Km east of the city
center.
History: The project was planned and designed by the Nairobi City
Council in 1969. It consists of 500 lots with built sanitary core and
three rooms and kitchen, allowing further expansion of an additional
room. In 1972 the Government issued instructions to discontinue the pro-
ject after construction had already started.
Users: The project was intended mainly for low income groups but is pre-
sently occupied by middle income groups. Most of these are wage earners
employed in the city center. A proposed market on the site may create
some on-site employment for some of the low income families in the sur-
rounding residential areas.
Serviced lots and dwellings: The lots with an area of 83 square meters
(7.5m x 11.2m) are laid out back to back in rows with service alleys
and automobile access to each lot. It is basically a modified grid-iron
layout. Each lot is served by individual water tap connections. Storm-
water drainage, tarmac roads and walkways are also provided on site. The
core houses are single story semi-detached units with 3 to 4 rooms with
an open yard and washing area. These units constructed in masonary con-
crete block walls with C.G.I. roofing were built by small contractors
using semi-skilled labor. The total development cost per lot was U.S.
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$2,766 of which 73% was for lot/dwelling development and 15% was for on-
site infrastructure,
Comments: The project is based upon a town/garden city row houses model
imported to Africa in the 19th century by the English. It has become a
symbol of prestige and supremacy supported by African political leaders.
However, this model as used in this project has redundant circulation and
service alleys which make the land utilization wasteful. This is also
reflected by the high development costs for on-site infrastructure per
lot. The use of small contractors to build the project is contrary to
the objective of providing employment due to the self-help efforts of the
user for site and services projects. The density of 279 persons per hec-
tare is low.
ECONOMIC DATA
(related to user and project)
GENERAL:
uaer's income group: MIDDLE
emplomet: STORE
distance to work: 5 km
mode of travel: BICYCLE
*OUSXHOLD E1PENDITURE:
I of income for rent: 202
food: 402
school fee: 10%
transport: 5%
other: 20%
cavings: 5E
LOT/DWELLING COSTS:
site preparat ion: 42.9
om-elte cervices: 414.3
lot development: 2,020.0
otber: 289.2
total: 2,766.4
LT/DWELLIIG PAMNXTS
fiamscing: PUBLIC S1
cst: - -
mortrage: $424"Mow
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ON-SITE INFRASTRUCTURE COSTS
(per lot - percentage)
$ i
water supply: 53.1 13.8
sewerage:142.9 34.5
toads and
surface
- drainage:1 57 .2 38.0
etreet
lighting
and
electricity: 57.1 13.7
total: 414. 3 100.0
2
1.6
15.0
73.0
10.4
100.0
iOCIALIADMINISTRATIVE DATA
(related to user and commui
GENERAL
user's ethnic origin:
place of birth:
education level:
NUMBER Or USERS
married:
single:
children:
total:
MIGRATION PATTERN
number of moves:
rural-urban:
urban-urba:
urban-rural:
why came to urban center.
ADMINISTRATIVE/LEGAL
ORGANIZATIONS
project publicity:
lot allocation:
rsntS/loan collection:
training local staff:
transfer of rights:
LftIDIZED
KIKUTU
MURAXGA,'CENTRAL PROVINCE
PRINARY
2
2
3
5
2
1963
1970
EMPLOYMENT
N.C.C.
N.C.C.
N.C.C.
N.C.C.
N.C.C.
(sNaOr! CIT COUNCIl.)
PHYSICAL DATA
(related to land and dwelling)
LAND/L -O
utilization: PRIVATE
area (sq.=.): 83.6 (7.5x11.2c)
tenure: LEGAL OWNERSHIP
INITIAL INFRASIIZCTURE LEVEL
water: ON LOT
severage: ON LOT
storm drainage: ON SITE
rends and
walkways: ON SITE
street lighting: ON SITE
electricity: ON LOT
DWELLING UNIT
type: ROM
area (sq.m.): 11.3
tenure: LEGAL RENTAL/
OtNNERSHIP
DWELLING
location:
type:
area (iq...):
number of
floor*:
utilization:
PERIPHERY
SEMI-DETACHED
CORE-HOUSING
53
LOCALITY BLOCK LAND UTILIZATION DATA
DWELLING DEVELOPMENT
mode: INSTANT/LNCREMENTAL
developer: PUBLIC
builder: SMALL CONTRACTOR
construction
type: MASONRT-WOOD
year of
construction: 1969
DWELLING PACILITIES
VC: 1
shower: 1
kitchen: 1
rooms: 3-4
other: YARD AND WASHING AREA
MATERIALS
foundation:
floors:
walls:
roof:
CONCRETE STRIP
CONCRETE SLAB
MASONRY-CONCRETE
BLOCKS
C.G.I. ON TIMBER
PURLINS
Total Area Density
Number Nectares I/Ha
DENSITIES
LOTS 19
DWELLING UNITS (3 rooms per unit) 57
PEOPLE (5 per unit) 95
AREAS
PUBLIC (streets, walkways. cpen spaces)
SEMI-PUBLIC (open spaces, schools, community
centers)
PRIVATE (lute, dwellings. shops, induderles)
SEMI-PRIVATE (cluster courts)
0.34
0.34
0.34
Hectares
0.176
0.164
TOTAL
NETWORK EPFICILNCY
K- net.wari e lchlrculaton) - 800 c/Ha
areas served (circulation. lots)
86.3 m2
AVERAGE LOT AREA
500 lots
TOTAL NO. OP LOTS
M7LTIPLE, PANILY &
INDIVIDUAL
56
168
279
Percenzages
52%
99FE
BlK
LIJ
Io50 100 150
LOCALITY SEGMENT LOT SUBDIVISION 1:2500
.. ... ....-.... 4
0 1 10.
1 1:200TYPICAL DWELLING -
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2. MATHARE SITE AND SERVICES I, NAIROBI.
Mathare site and services (Phase I) is part of the Mathare Valley Site
and Minimum Services Project. The project was proposed in 1969 as a
solution to deal with the problems of the Mathare squatter settlements.
It is located 7 Km east of the city center.
History: The project was planned and designed by the Nairobi City Council
in 1969. It consists of 375 serviced lots with built sanitary core con-
sisting of individual services in a built superstructure. The construc-
tion was started in 1969 and currently the dwellings are beingtbutlt
mainly on self-help basis by the users.
Users: The project is presently occupied by low income groups. Most of
them are either self-employed on-site or wage earners in the city center.
A proposed on-site market may create some additional on-site employment.
Serviced lots and dwellings: The lots with an area of 126 square meters
(12.6m x 10.0m) are laid out back to back in rows with service alleys
and future automobile access to each lot. Each lot is served by indivi-
dual piped water supply and individual waterborne sewerage connection.
Storm water sewers and street lighting are provided on site and only the
main roads are tarmac while the others are gravel surfaced. The built
sanitary core with W.C. and shower is located at rear corner of the lot.
The total development cost per lot was U.S. $572 of which 40% was for
lot/sanitary core development and 42.5% was for on-site infrastructure.
This cost is one-fifth the cost of the core housing unit built at the
same time in Mathare.
Comments: The project has a lot of redundant circulation and service
alleys which make the land utilization wasteful. Open spaces within the
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project would lead to higher recurrent costs in terms of maintenance and
general quality of the environment for the Nairobi City Council. The
lots are served by infrastructure networks along the depth of the lot
(12.6m), which is larger than the width of the lot (10.0m). This
increases the on-site infrastructure costs per lot. The density of 267
persons per hectare is low.
ECONOMIC DATA
(related to user and project)
GENERAL: ovN
(pI
ser's in.ome group: LOW
vat
employment: REZlLER
distance to work: 5 bm.
mde of travels BICYCLE
MNMgMIOLD £XPENP TUREs
E of sneuma for rents 222
foods 382
wehool feel 102
transport: 5
othert 25%
savings: 0%
LOT/DWELLING COSTS: $ 2
site preparation: 14.3 2.5
on-site servics: 243.0 42.5
lot 4evelopment: 228.6 40.0
other: "..: -5.0
total: 571.6 100.0
LGT/DWELL1N1G PAYMENTS
financing: PUBLIC SUBSIDIZED
rent: - -
mortgage: $30/m.
-SITE INFRASTRUCTURE COSTS
er lot - percentage)
$ I
er supply: 28.6 11.5
seweraga: 114.3 47.0
roads and
surface
dreinage 71.5 29,5
street
lighting
and
lectricity.s2L . sl.
totals 243.0 100.0
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SOCIAL/ADMINISTRATIVE DATA
(related to user and community)
GENERAL
use're ethnic origin: IKUU
place of birth: NTERI/CENTRAL PROIXCE
education level: PRIM"
MUM O USERg
earrieds
single:
childreni
totals
MIGATION PATTERN
number of soves:
rural-urban:
urban-urban:
urban-rural:
why came to urban center:
ADMINISTRATIVE/LEGAL
OMGANIZATIONS
project publicity:
lot allocations
rents/loan collection:
training local staff:
transfer of rights:
2
2
4
a
2
1964
1970
EMPLOYMENT
N.C.C.
N.C.C.
N.C.C.
N.C.C.
PHYSICAL DATA
(related to land and dwelling)
LAND/LOT
utilization: PRIVATE
area (sq.u.): 126
tenure: LEGAL OWNERSRIP
INITIAL INFRASTRUCTURE LEVCL
waters ON LOT
seoerage: ON LOT
storm drr-inage: ON SITE
rosas and
watkways: ON SITE
street lighting:- ON SITE
electricity: TO SITE
DWELLING UNIT
type: ROOM
area (sq.m.): 12
tenure: LEGAL RENTAL/
OWNERSHIP
DWELLING
location: PERIPHERY
type: ROW/GROLP
area (sq.m.)s 52
number of
floora: I
utilization: MULTIPLE. PAMILY 4
INDIVIDUAL
LOCALITY BLOCK LAND UTILIZATION DATA
DWELLING DEVELOPMENT
mode: INCREMENTAL
developer: PRIVATE
builder: SELP HELP, ARTISAN
construct ion
type: MASONARY-WOOD:
MUD 6 WATTLE
year of
construccIon: 1969
DWELLING FACILITIES
WC: I
shower: I
kitchen: I
rooms: 3
other:
MATERIALS
foundation: CONCRETE STRIP/
COMPACTED EART11
flours: CONCRETE SLAB:
COMPACTED EARTH
walls: MASONARY, MUD &
WATTLE
roof: C.G.I. ON TIMBER
PURLINS
Total Aree Density
Number Mectares N/Ha
DENSITIES
LOTS 21
DWELLING UNITS (3 room per unit) 84
PEOPLE (5 per unit) 10
AREAS
PUBLIC (streets, walkways, open spaces)
SEMI-PUBLIC (open spaces, schools. community
centers)
PRIVATE (lots, dwellings, *hope, industries)
SEMI-PRIVATE (cluster courts)
TOTAL
NETWORK EFFICIENCY
i - network length (circulation)
areas served (circulation, lots)
AVERAGE LOT AREA
TOTAL NO. OF LOTS
8 544 n/Ha
- 126 2.
. 375 LOTS.
0.63
0.63
0.63
Mectares
0.29
0.07
0.27
0.43
33
133
261
Percentages
46%
112
432
100.0
Bc2m
E3
fin fin IUU HI-I ~
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-166-
3. MATHARE COMMUNAL SITE AND SERVICES I, NAIROBI.
Mathare Communal Site and Services (Phase I) is also part of the Mathare
Valley Site and Minimum Services Project. The project was proposed in
1969 along with the core housing and site and services phase I as a solu-
tion to deal with the problems of the Mathare squatter settlements. It
is located 7 Km east of the city center.
History: The project was planned and designed by the Nairobi City
Council in 1969. It consists of 104 serviced lots with communal services
located in built sanitary core units of 6 showers and 6 WC.s. The con-
struction of on-site infrastructure was started in 1969 and currently the
dwellings are being built mainly on self-help basis by the users.
Users: The project is presently occupied by low income groups. Most of
them are either self-employed or wage earners in the city center. A pro-
posed on-site market may create some additional on-site employment.
Serviced lots and dwellings: The lots with an area of 126 square meters
(12.6m x 10.0m) are laid out back to back with back alleys and front
automobile access to each lot. The lots are located within walking dis-
tance (up to 50 meters) of the communal sanitary core units. The units
have piped water supply and waterborne sewerage connections, and are
shared by 20 lots. Storm water sewers and street lighting are provided
on-site and only the main roads are tarmac while the others are gravel
surfaced. The total development cost per lot was U.S. $400 of which
35.8% was for lot/communal sanitary core unit development and 32.8% for
on-site infrastructure.
Comments: The project has a lot of redundant circulation and back alleys
which make the land utilization wasteful and a burden to the Nairobi City
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Council; open spaces around the communal sanitary core units would lead
to higher recurrent costs in terms of maintenance and general quality of
the environment. The cost of on-site infrastructure ($172 per lot)
together with the cost of communal sanitary core units ($143 per lot) is
higher than the total on-site infrastructure cost ($243 per lot) tn the
Mathare Site and Services Phase I, where each lot has individual utili-
ties. The density of 242 persons per hectare is low.
ECONOMIC DATA
(related :u. user and project)
GENERAL: ON-SITE INFRASTRUCTLRE COSTS
(per lot - percentage)
user's itcome group: LOW $ 2
water supply: 14.3 8.3
selovreent :CARPENTER
sewerage: 57.1 33.3
ditaeo e v.ws: 2 t.
roads and
mode of t rave:i WALKNG surface
drainage: 71.5 41.7
HOUSEHCLD EXPENDITURE:
street
% of income for rent: 252 lighting
and
food: ic: electricity: 28,6 16.7
school fee: 152 total: 171.5 100.0
transport: 5%
other:10%
savings: 5
IAT/DWELLING COSTS:
S 2
site preparation: 14.3 3.6
on-sits services: 171.5 32.8
lot development: 142.9 35.8
other: 61.4 17.8
total: 400.0 100.0
L* T/DWE.LING PAYMENTS
financing: PUBLIC SUBSIDIZED
rent: - -
mortgage: $28/0.
PHYSICAL DATA
(related to land and dwelling)
LAND/LOT
utilization: PRIVATE
area (ng.m.): 126
tenure: LEGAL OUNERSIIP
INITIAL INFRASTRUCTURE LEVEL
water: TO LOT
severage: TO LOT
storm drainage: On SITE
roads and
walk-ays: ON SITE
street lighting: ON SITE
electricity: TO SITE
DWELLING UNIT
type: ROM
area (sq.m.): 12
tenure: LEGAL RENTAL
DWELLING
location:
type:
area (eq.n.):
Number of
floors:
utilisationt
PERIPEET
RON/GRO(IP
40/8 0P
SOCIAL/ADMINISTRATIVE DATA
(related to user and consunity)
GENERAL
user's ethnic origin: AKAMBA
pIece of birth: KITUI/EAITERN PROVINCE
education Iveve: PRINAKY
NUMBER o USERS
married:
single:
children:
total:
MIGRATION PATTERN
number of moves:
aural-urban:
urban-urban:
urban-rural:
why came to urban center:
ADiNISTRATIVE/LEGAL
ORGANIZATIONS
project publicity:
lot allocations
rents/loan collection:
training local staff:
transfer of rights:
2
3
3
a
2
1960
1970
EPLOYMENT
'I.C.C.
N.C.C.
N.C.C.
N.C.C.
'I.C.C.
LOCALITY BLOCK LAND UTILIZATION DATA
DWELLING DEVELOPMENT
mode: INCREMENTAL
developer: PRIVATE
builder: SELP-HELP, ARTISAN
construction
type: MUD 6 WATTLE, WOW
year of
construction: 1969
DWELLING FACILITIES
WC: 1 (6 PER 12 LOTS)
shower: 1 (6 PER 12 LOTS)
kitchen: - -
rooms: 4
other: - -
MATERIALS
foundation: COMPACTED EARTH
floors: COMPACTED EARTE
walls: MUD 6 WATTLE
roof: C.G.I ON TIMBER
PURLINS
Total Area Density
Number Hectaree N/Ha
DENSITIES
LOTS 20
DWELLING UNITS (3 rooms per unit) so
PEOPLE (5 per unit) 160
AREAS
PUBLIC (streets, walkways, open spaces)
SEMI-PUBLIC (open spaces, schools, community
centers)
PRIVATE (lots, dwellings, shopa, industries)
SDII-PRIVATE (cluster courts)
NETWORK EFFICIENCY
R e network length (circulation)
areas served (circulation, lots)
AVERAGE LOT AREA
TOTAL NO. OP LOTS
Hectares Percentages
0.41 621
0.25
TOTAL 0.66
812 a/Ha
126 2.
104 LOTS
382
1002
I
MULTIPLE, ENDIVIDUAL/
PAMILY
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4. KARIOBANGI SITE AND SERVICES, NAIROBI,
Kariobangi is the second site and services project developed by the
Nairobi City Council in 1964 (the first was in Pumwani in 1923). It is
located 8 Km east of the city center, and bounded by the Outer Ring Road
on the west and the Mathare and Gitathuru Rivers on the north and south
respectively.
History: The project was designed to solve Nairobi's illegal housing
problems on the recommednations of a working party in 1954. By 1964, 723
serviced lots with communal services located at the corners of four lots
were allocated to low income people on 10 to 15 year leases. Eighty-
eight % of the original owners sold the lots to absentee landlors, who
developed the existing mud-and-wattle dwellings and sublet them as specu-
lative tenements.
Users: Moderately low income people presently occupy the lots instead of
the planned very low income families. Employment is primarily in the
nearby industrial areas and in Ruaraka, while some are self-employed and
have small on-site commercial enterprises. An adjacent market also has
a diverse range of small scale industries and businesses within the popu-
lar/informal sector.
Serviced lots and dwellings: The lots with an area of 167 square meters
(12.2m x 13.7m) are laid out in groups of four having access from all the
four sides. The communal sanitary core units are located at the corner of
each group of lots. These units have piped water supply and waterborne
sewerage serving each lot. Storm-water drainage and street lighting are
provided on site, and only the main roads are tarmac while the others are
murram surfaced. The dwellings consist of 4 to 6 rooms constructed in
-171-
mud-and-wattle by skilled and semi-skilled artisans and/or with the help
of the users, The initial total development cost per lot was U.S. $268
of which 30% was for lot/communal sanitary core unit development and
68.4% for on-site infrastructure,
Comments: The project layout is a 'labor camp' row/group houses model
based on colonial military camp layouts. It has become a symbol of
colorialism rejected by African political leaders. Circulation all
around the dwellings is redundant and wasteful. The medium/high density
of 487 persons per hectare aggravates the very poor living conditions in
the project.
FCONOMIC OATA
(Velated AI Imeer Anid pro1e4)
GENERAL: ON
(p
user's income group: MODERATELY
LOW we
mp,yment: MERCHANT
distance to works 2 k
nude of trAvel: WALKING
HOUSEHOLD EXPENDITPE:
X of income for rent: 16%
food: 402 a
school fee: 7%
transport: 72
other: 25Z
savings: 5Z
VDT/DWELLI1.G COSTS: $ %
site nroparation: 4.4 1.6
on-site services: 163.0 68.4
lot development: 80.4 30.0
other:
total: 267.8 100.0
LOT/DWELLING PAYMENTS
financing: PUBLIC SUBSIDIEED
rent: - -
mortgage: $28/u.
-SITE INTRASTRUCTURE COSTS
er lot - percentage)
$ 2
ter supply: 54.0 29.5
sewerage: 71.0 38.8
roads and
surface
drainage: 54.0 29.5
street
lighting
hnd
lectricit): 4.0 2.2
total:163.0 100.0
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- OC1AL/A IN15TkATIVE DATA
(ePl! Itf to e r an.d t'ev.fntI y)
GENERAL
user's ethnic origin: KIKUTD
place of birth: KIAMBU, CENTRAL pMOVINCE
education level: NONE
NUMBER OF USERS
married:
single:
children:
total%
MIGRATION PATTERN
number of moves:
rural-urban:
urban-urban:
urban-rural:
why came to urban centert
ADMINISTRATIVE/LEGAL
ORGANIZATIONS
project publicity:
lot allocation:
rents/loan collection:
training local staff:
transfer of rigbts:
2
2
4
2
1963
1965
EMPLOMENT
E.C.C.
X.C.C.
N.C-C.
E.C.C.
.C.C.
PHYSICAL DATA
(related to land and dwelling)
IAND/LOT
utilisation: PRIVATE
area (sq.m.): 167
tenure: LEGAL: OWNERSHIP
(ABSENTEE LANDLORDS
INITIAL INFRASTRUCTURE LEVEL
water: ON LOT
esuerage: ON LOT
storm drainage: ON SITE
roads and
walkways: C SITE
street libhting: ON SITE
electricity: TO SITE
DWELLING UNIT
type: ROam
area (sq.m.): 14
tenure: LEGAL: RENTAL/
OWNERSHIP
DWELLING
location: PERIPHERY
type: ROW/GROUP
area (sq.u.): 56
number of
floors: 1
utilisation: MULTIPLE/I=DIVIDUAL,
PANILY
DWELLING DEVELOPMENT
mode: INCREMENTAL
developer: PRIVATE
builder: SELF/HELP/ARTISAN/
SMALL CONTRACTOR
construction
type: MUD-WATTLE/NASOR-
year of
construction: 1963
DWELLING FACILITIES
WC: 1 (PER LOT)
shower: I (PER LOT)
kitchen: -
rooms: 4-6
other: COOKING STOVE
MATERIALS
foundation: CONCRETE FOOTING/
STRIP
floors: CMPACTED EARTH/
CONCRETE
walls; MUD-WATTLE/CONCRETE
BLOCKS
roof: C.G.I. SHEETING OF
TDIBER PURLINS
LOCALITY BLOCK LAND UTLIZArO( DATA
Total Area Density
Number 36cteres N/Na
DENSITIES
LOTS 28
DWELLING UNITS (3 roipms per wait) 11.2
PEOPLE (5 per unit) 668
AREAS
PUBLIC (streets, walkways. open spaces)
SEMI-PUBLIC (open spaces, schaols, commuity
centers)
PRIVATE (lots, duellinga. shope, industries)
SEMI-PRIVATE (cluster courts)
TOTAL
NETWORK EFFICIENCY
R - network length (circlatioo *
areas served (circulation, lots)
AVERAGE LOT AREA
TOTAL NO. OF LOTS
0.92
0.92
0.92
iectares
0.45
31
122
487
Percentages
492
0.47 si
0.92 100.0
.016 u/Is
167 o2
720 Im0
mi I 
Ilo
. . . . . . . . . . . . .. ..
. . . . . . . ...
..............
...............
......................
. -4 -
50 too - so
P
;mom1fl
01
1:200TYPICAL DWELLING
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5. DANDORA SITE AND SERVICES, NAIROBI.
Dandora site and services is a proposed project to be implemented in
1975-78 by the Nairobi City Council. It will be located 10 Km north east
of the city center, and bounded by Komo Rock Road on the south, Nairobi-
Thika railroad on the east and Nairobi and Gitathuru Rivers on the west
and north respectively.
History: The projent preparation and formulation goes back to 1969 when
during the course of the Nairobi Urban Study it was proposed as an interim
urbanization project as part of a co-ordinated low income housing program
for Nairobi. The project is intended to provide 6,000 new serviced lots
of varying sizes with individual services to each lot. At the time of
this study, the Nairobi City Council and the International Bank for Recon-
struction and Development have agreed to implement the project with a
loan from the World Bank. Once built it will be the biggest site and
services project in Kenya.
Users: The target income groups would be predominantly the low income
households with annual incomes ranging between U.S. $350 to U.S. $1,100
per annum. On-site markets and small-scale industries and commercial
facilities would be provided to generate employment. Off-site employ-
ment opportunities exist in the surrounding industrial areas of Dandora,
Ruraka and Nairobi industrial area.
Serviced lots and dwellings: The lots ranging in area from 100 to 140
square meters (6.3m x 19.Om for a 120 sq.m. lot) will be laid out back to
back in form of a gridiron layout along a central spine with community
facilities. Each lot will have individual piped water supply and indivi-
dual waterborne sewerage. Storm and surface water drainage, street
=175=
lighting and surfaced roads networks will be provided on site. Sanitary
core units will be built on each lot and materials loan will be provLded
for constructing 2 to 3 room dwellings. The Nairobi City Council will
also provide technical assistance to the users for self-help construction
of the units. The initial total development costs per lot would be
U.S. $1482 (based on 1974 estimates) of which 43.6% would be for lot/
sanitary core/material loan and 20% for on-site infrastructure.
Comments: The project as formulated shows a wide range of benefits. It
may be argued at a policy level as to why a project of this scale should
be located in Nairobi. Would it not have an impact on the rural-urban
migration? Would the planned on-site commercial facilities generate
sufficient employment? How much of the population would be employed in
off-site industrial and service sectors? Why should such a large project
by developed when the living conditions of 60,000 squatters in Mathare
Valley are deteriorating?
ECONOMIC DATA
(related to user and project)
GENERAL:
user's income group: LOW, MID
MIDDLE
employment: - -
distance to work: - -
mode of travel: - -
HOUSEHOLD EXPENDITIRE:
Z of income for rent: - -
(ood: - -
school fee - -
transporti - -
other: - -
savings: - -
LOT/DWELLING COSTS:
site preparation: 54.6
on-site services: 303.0
lot development: 645.0
other: 479.5
total: 1,482.1
LOT/DWELLING PAYMENTS
financing: PUBLIC S
rent: -
mortgage: $10 - $2
DERATE
ON-SITE INFRASTRUCTURE
(per lot - percentago)
$
water supply: 46.0
sewerage: 113.4
roads aad
surface
drainage: 129.6
street
lighting
and
electricity: J
total: 303.0
Z
4.0
20.0
43.6
32.4
100. 0
COSTS
2
15.2
37.4
42.8
100.0
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SOCIAL/ADMINISTRATIVE DATA
(relatea to user and comunity)
GENERAL
user's ethnic origin: - -
place of birth: - -
education level: - -
NUMBER OF USLRS
married: -
single: - -
childrent - -
totall - -
MIGRATION PATTERN
number of moves:
rural-urban:
urban-urban:
urban-rurals
why came to urban center:
ADMINISTRATIVE/LEGAL
ORGANIZATIONS
project publicity:
lot allocation:
rents/loan collection:
training local staff:
transfer of rights:
UBSIDIZID
N.C.C.
N.C.C.
3.C.C.
N.C.C.
N.C.C.
PHYSICAL ATA
(related to land and dwelling)
LAND/LOT
utilization: PRIVATE
area (&q.m.): 120 (100, 140)
tenure: LEGAL LEASEBOLD
INITIAL INFRASTRUCTURE LEVEL
water: ON LOT
sewerage: ON LOT
storm drainage: ON SITE
roads and
walkways: ON SITE
street lighting: ON SITE
electricity: TO SITE
DWELLING UNIT
type: ROOKS
area (sg...): 9.9
tenure: LECAL R.NTAL/
OWNERSHIP
DWELLING
location:
type:
area (54.m.)u
number of
floors:
utilization:
PERIPHERY
ROW/GROUP
49.6
LOCALITY BLOCK IAND UTILIZATION DATA
DWELLING DEVELOPMENT
mode: INCREMENTAL
developer: PRIVATE
builder; SELF-HELP, ARTISAN,
SMALL CONTRACTOR
construction
type: MD-WATTLE, WOW.
MASOKARY-WO
year of
construction: 1975-6
DWELLING FACILITIES
W: 1
shower: 1
kitchen: 1
rooms: 3
other: YARD, PARKING
MATERIALS
foundation: CONCRI!TE STRIP
floors: CONC.FTE SLA.
COMPACTED EARTH
walls: MUD-WATTLE/WOO/
CONCRETE BLOCKS
roof: C.G.I. ON TIBER
PUBLINS
Total Arem Density
Number Bectares N/Ha
DENSITIES
LOTS 38
DWELLING UNITS (3 rooms per unit) 114
PEOPLE (5 per unit) 228
AREAS
PUBLIC (streets, walkways, open spaces)
SEMI-PUBLIC (open spaces, schools. community
centers)
PRIVATE (lots, dwellings, shops, industries)
SEMI-PRIVATE (cluster courts)
TOTAL
NETWORK EFFICIENCY
R - network length (circulation) = 4
areas served (circulation, lots)
AVERAGE LOT AREA = 1
TOTAL NO. OF LOTS *
0.53
0.5-0
0.53
Nectarem
0.15
73
219
438
Percentages
282
0.36 721
0.53 100.0
46 i/Ha
00-120I 2
,000 LET
MULTIPLE: INDITInAL/
PAILY
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6. KISAUNI OWNER-BUILDER PROJECT, MOMBASA.
Kisauni is a public rental project on land owned by the Mombasa Municipal
Council. It is located on the mainland, off the major road connecting
the island with Malindi, another urban center in the north.
History: Project preparations started in 1959 and the project was fin-
ally approved ten-:. years later in 1969. The construction of on-site
infrastructure started in 1970. The project was under construction at
the time of the survey carried out by the H.R.DU. in 1971. It had 100
serviced lots with basic minimum services. The users had to develop the
dwellings within 2 years from allocation. The lots were to be allocated
by a sub-committee under the Mombasa Municipal Council, after applicants
had been invited through advertisements in local newspapers.
Users: Moderately low income families would occupy the lots. The project
is located near off-site employment areas and has on-site shopping center
to be built in the near future.
Serviced lots and dwellings: The lots with an area of 326 square meters
(15.2m x 21.3m) are laid out in rows with back to back having access from
one side only. It is basically a gridiron layout. Each lot has indivi-
dual piped water supply and waterborne sewerage leading to common septic
tanks. Storm water drains, street lighting are provided on site; and the
main roads are tar sealed murram. The dwellings are 4-roomed detached
units with W.C., shower and cooking space facing an open courtyard. The
plan is based upon a traditional Swahili type layout. The initial total
development cost per lot was U.S. $400 of which 95.8% was for on-site
infrastructure.
Comments: The layout is similar to a small scale version of a model
--179-
estate for Victorian suburban cottages used originally by upper middle
income groups in the 19th century in England. It has wasteful land
utilization in urban areas since it demands large areas of land. (Lot
sizes for the case studies in Nairobi range from 86 to 167 square meters).
The density of 155 persons per hectare is low.
ECN0OMIC DATA
(related to user and project)
GENERAL:
user's intome group: MODERATELY
LOW
employment: - -
distance to work: -
mode of travel: - -
HOUSEHOI.D EXPENOITURE:
t of income for rent s - -
fool - --
ehoul fee -- -
transport: - .
others - -
savings: - -
LOT/DWLLiL!NG COSTS: $ Z
site preparation: - -
on-site services: 383.1 95.8
lot development: - -
other: 16.9 4.2
total: 400.0 10010
LOT/DWELLING PAYMENTS
financing: PUBLIC SUSSIDI
rents - -
ortgage: $5/X.
PHYSICAL DATA
(related to land and dwelling)
LAND/LOT
utiligation: PRIVATE
area (ec.m.): 326
tenure: LEGAL OWNERSHIP
INITIAL INFRASTRUCTURE LEVEL
water: ON LO '
severage: ON LOT
storm drainage: ON SITE
roads and
walkways: ON SITE
street lighting: ON SITE
electricity: ON SITE
DWELLING UNIT
type: ROOM
area (sq..): 10.3
tenure: LEGAI. RENTAL/
OWNERSHIP
DWEL;LIN
location:
type:
area (sq...):
iumber of
floors:
utilisation:
PERIPHERY
ROW/GRORP
71.4
ON-SITE INFRASTRUCTURE COSTS
(per lot - percentage)
$ Z
water supply: 34.1 8.9
sewerage: 180.0 47.0
roads and
surface
drainage: 146.7 38.3
street
lighting
and
electricty: 32. 0.
toital: 383.1 100.0
ED
DWELLING DEVELOPMENT
mode: INCREMENTAL/INSTANT
developar: PRTVATE
builder: SELF HELP/ARTISAN/
SMALL CONTRACTOR
construction
type: MUD-WATTLE/KASONARZ-
WOOD
year of
construction: 1970-72
DWELLING FACILITIES
WC: 1
shower: 1
kitchen: 1
rooms: A
other: COURTYARD
MATERIALS
foundation:
floors:
walls:
roof:
CONCRETE STRIP
CONCRETE SLAB/
CONPACTED EARTH
MUD-WATTLE/
CONCRETE BIXCES
C.G.I. ON TDIBER
PUELINS
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SOCIAL/ADMINISTRAI IVE DATA
(related to u3er and community)
GENERAL
user's ethnic origin: ARAE
place of birth: MALINDI, COAST PADVI=
education level: IMAR
NUMBER OF USERS
married:
stngle:
childreni
total:
MIGRATION PATTERN
number of moves:
rural-urban:
urban-urban:
urban-rurnl:
why came to urban center:
ADMINISTRATIVE/LEGAL
ORGANIZATIONS
project publicity:
lot allocation:
rents/loan collection:
training local staff:
transfer of righta:
2
2
3
7
2
1960
1971
EMPLOYMENT
M.M.C.
M.M.C.
N.M.C.
N.E.C.
LOCALITY BLOCK LAND UTILIZATION DATA
Total AM Density
Number Ictarms N/K
DENSITIES
iOTS 20
DWELLING UNITS (3 rooms per unit) so
PEOPLE (5 per unit) 160
AREAS
PUBLIC (streets. walkways, open spaces)
SEMI-PUBLIC (open spaces, schoola, community
centers)
PRIVATE (lots, dwellings. shops. industries)
SEMI-PRIVATE (cluster courts)
NETWORK EFFICIENCY
n etwork length (irculation)
arcas served (circulation. lots)
AVERAGE LOT AREA
TOTAL NO. OP LOTS
1.03
1.03
1.03
Bectaress
0.29
0.09
0.65
TOTAL 1.03
- 428 m/Ms
2
- 326as.
0 100 IF.
19
78
155
Percentages
281
9%
632
100.0
1
MULTIPLE/FAMILY,
IDIVIDUAL
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7. CHANGAMWE OWNER-BUILDER PROJECT, MOMBASA,
Changamwe Owner-builder Project is developed on land owned by the Mombasa
Municipal Council. It is located on the mainland off the major road con-
necting the island with Nairobi.
History: Project preparations started in 1955 and the final construction
of on-site infrastructure took one year and the progressive development
of dwellings has continued since 1960. It has 110 serviced lots with
basic services to each lot. The lots were allocated by a sub-committee
of the Mombasa Municipal Council after applicants had been invited
through advertisements in local newspapers.
Users: Seventy-five % of the households were in the low income sector
with annual income of less than U.S. $838 per annum and the remaining
25% had more than U.S. $1,512 per annum. A majority of the users (about
70%) were unskilled and skilled workers in the off-site employment areas.
Eight % of the heads of household were unemployed at the time of the sur-
vey.
Serviced lots and dwellings: The lots with an area of 188 square meters
(12.2m x 15.3m) are laid out in rows back to back having access from one
side only. It is basically a gridiron layout. Each lot has individual
piped water and individual waterborne sewerage. Tar sealed murram roads
with open channel drainage are provided on site but no street lighting.
Each dwelling is based upon a plan provided by the Council and has five
rooms, W.C., shower and kitchen and stove facing an open courtyard. The
initial total development cost per lot was U.S. $257 of which 15% was
for site preparation and 85% for on-site infrastructure.
=183=
Comments; The layout permits medium and high population densities but
has undefined open spaces which are a burden to the Council. It can be
re-designed and improved by eliminating redundant open spaces and circu-
lation. Lack of on-site commercial areas and markets along with limited
public transport are some of the problems facing the community. Others
have complained of lack of adequate street lighting in the project, and
fear of robbers and thieves.
ECONOMIC DATA
(related to user and project)
GENERAL:
uner's income group: MODERATELY OW
employment: CARPENTER
distance to work: 3 km.
mode of travel: BUS
HOUSEHOLD EXPENDITURE:
I of income for rent: 92
food: 372
school fee: 122
transport: 12%
other: 22Z
eavings: 6%
LOT/DWELLING COSTS:
$ K
site preparation: 36.0 14.0
on-aite services: 221.0 86.0
lot development; - -
other: - -
total: 257.0 100.0
LOT/DWELLING PAYMENTS
financing: PUBLIC SUBSID
rents - -
mortgage: $2.5 PER HOYT
CN-SITE INTRASTRUCTURE COSTS
(per lot - percentale)
wator supply: 5*0 25.8
eewerge: 143.0 64,7
roads and
surface 21.0 9.5
drainage.
street
lighting
and
electricity:
total: 221.0 100.0
IZED
H
SOCIAL/ADMINISTRATIVE DATA
(related to user and comnin
GENERAL
user's ethnic origin:
place of birth:
education level:
NUMBER OF USERS
married:
single:
children:
total:
MIGRATION PATTERN
number of moves:
rural-urban!
urban-urban:
urban-rural:
why came to urban center:
ADMINISTRATIVE/LEGAL
ORGANIZATIONS
project publicity:
lot allocation:
rents/loan collection:
training local staff:
transfer of rights:
AEAMBA
MACHAKOS, EASTER O VPJINCE
PRIMARY
2
1
2
5
I
1961
M.M.C.
M.M.C.
M.M.C.
X.M.C.
X.M.C.
PHYSICAL DATA
(related to land and dwelling)
AND/LOT
utilitation: PRIVATE
area (sq.m.): 188
tenure: LEGAL
OWNERSHIP
INITIAL INFRASTRUCTURE LEVEL
water: ON LOT
sewerage: ON LOT
storm drainage: ON SITE
roads and
walkways: ON SITE
street lighting: NONE
electricity: NONE
DWELLING UNIT
type: ROM/HOUSE
area (sq.m.): 10.5
tenure: LEGAL OWNERSHIP
RENTAL
DWELLING
location: PERIPHERY
type: ROW/GROUP
(SWAHILI)
area (sq.m.): 52.5
number of
floor.: I
utilization: MULTIPLE/PANILY,
IWVIDUAL
DWELLING DEVELOPMENT
mode: INCREMENTAL/
INSTANT.
developer: PRIVATE
builder: SELF-HELP/ARTISAN/
SMALL CONTRACTOR
construction
type: MUD-WATTLE
year of
construction: 1960
DWELLING FACILITIES
WC: 1
shower: 1
kitchen: 1
rooms: 5
other: STORE AND COURT YARD
MATERIALS
foundation: COMPACTED EARTH/
CONCRETE STRIP
floor.: CONCRETE/COMPACTED.
EARTH
walls: MUD-WATTLE
roof: C.C.I OR THATCH 08
TIMER PURLINS
LOCALITY BLOCK LAND UTILIZATION DA
Total Area Density
Number sectares N/Ha
DENSITIES
LOTS 20 0.76 26
DWELLING UNITS (3 room per unit) 106 0.76 139
PEOPLE (5 per unit) 339 0.76 446
AREAS Hectares Percentages
PUBLIC (streets, walkways, open spaces) 0.38 50%
SEMI-PUBLIC (open spaces, schools, con ity
center&) - -
PRIVATE (lots, dwellings. shop*, industries) 0.34 50%
SEMI-PRIVATE (cluster courta) - -
TOTAL 0.76 100.0
NETWORK EFFICIENCY
R - network lenath (circulation) - 334 c/as
areas served (circulation, lot.)
2
AVERAGE LOT AREA - 188 m .
TOTAL NO. OF LOTS f 110 LOs
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8. LIKONE OWNER-BUILDER PROJECT, MOMBASA.
Likor.i Owner-builder Project is also developed on land owned by the
Mombasa Municipal Council, It is located on the mainland off the major
road connecting the island with other urban centers in the south and
Tanga in Tanzania,
History: Project preparations started in 1969 by the Council staff and
the project was approved in 1969, At the time of the survey in 1970
tenders had been called. The project has 153 serviced lots with basic
minimum services, The lots were allocated to individuals by a sub-
committee of the Council, after applicants had been invited through adver-
tisements in local newspapers,
Users: The majority of the users were in the moderately low income
groups. No detail data is available on the employment situation.
Serviced lots and dwellings: The lots with an area of 251 square meters
(20.Om x 12.5m) are laid back to back along the depth of the lots. It is
a poor modified version of a gridrion layout. Each lot has individual
piped water and individual waterborne sewerage connected to a common
septic tank. Tar sealed murram roads with storm water drains are provided
on site but there is no street lighting, The dwelling is based upon a
type plan provided by the Council and has five rooms, W.C., shower, and
kitchen and stove facing an open court yard, No figures are available on
the development costs per lot.
Comments: The project has a lot of redundant circulation and open spaces
which make the land utilization wasteful, Open spaces within the project
would lead to higher recurrent costs in terms of maintenance and general
quality of the environment for the Mombasa Municipal Council. The lots
are served by infrastructure networks along the depth of the lot (20.0m),
which is larger than the width of the lot (12.5m). This increases the
on-site infrastructure costs per lot. The layout permits very low
density of 120 persons per hectare and does not justify the use of land
for residential development in an urban area.
gCoNOMiC DATA
(ele0ed to 1sest and retjoet)
RENRALI
uoes Income group: NODERAT
LOW
employments - -
distance to works - -
mode of travel: -
NOUSEHOLD EXPEITU M
2 of incoe for rent: - -
food: - -
school fees - -
transport: - -
other: - -
eavings: - -
LOT/DWELLING COSTS:
site preparation: NA
en-site aervices: "
lot development:
ether:
total: $420
Ler/DUELLING PAYMENTS
financing: PUBLIC
mortgage u
ELY
ON-SITE INFRASTRUCTURE COSTS
(par lot - percentage)
water supply$ NA
severage: "
roads and
surface
drainage:
street
lighting
and
electricity:
totalS
SOCIAL/AliJNISTRATIVE PATA
(i.4eled to uef Nod #1ei4t04y)
GENERAL
seer's ethnic origiah LDO
place of birth: HNMOASA. CDAs, PROVENCE
education level: PRINARY
NUMBER Of USERS
married: 2
singleS 2
children: 2
totals 6
MIGRATION PATTERN
number of coves:
rural-uroan:
urban-urban:
urban-rural:
why came to urban center:
AIININISTRATIVE/LEGAL
ORGANIZATIONS
project publicity:
lot allocations
rents/loan collection:
training local staff%
transfer of vights:
SUBSIDIE
1
1971
N.M.C.
N.E.C.
M.E.C.
N.E.C.
PhYSICAL DATA
(related to land and dwelling)
LAND/LoT
utilization: PRIVATE
area (aq.u.): 251
tenure: LEGAL OaNSsIP
INITIAL INFRASTRUCTURE LEVEL
water: ON LOT
sewerage: 0N LOT
storm drainage: 05 SITE
roads and
walkways: ON SITS
street lighting: ON SITE
electricity: am SITE
DWELLING UNIT
type: ROOKS
era (sq.n.): 15.6
tenure: LEGAL RENTAL/
location:
type:
area (0q.m.):
mumber of
floors:
utilisations
OWNERSHIPw
PERIPm E
ROW/GRWP
(SWaRILE)
74.1
DWELLING DEVELOPMENT
mode: INCREMEWAL/INSTANT
developer: PRIVATE
builder: SELF-HELP/ARTISAN/
SMALL CONTRACTOR
construction
type: MUD-WATLE
year of
construction: 1971-
DUELLING FACILITIES
VC: 1
shawer: 1
kitchen: I
rooms$ 5
others STORE 4 COURTYARD
MATERIALS
foundation: CCMPACTED ARTH/
CONCRETE STRIP
floors: CONCRETE/CHPACTED
EARTH
walla: MOD-WATTLE
LOCALITY BLOCK LAND UTILIZATION DATA
Total Arc" DsenityMember Emetares U/Ba
- DENSITIES
LOTS 36
DWELLING UNITS (3 room per unit) 180
PEOPLE (5 per unit) 216
AREAS
PUBLIC (streets, walkways, open spaces)
SENI-PUBLIC (open spaces, schools, cammnity
centers)
PRIVATE (lots, dwellings, shopa, industries)
SEMI-PRIVATE (cluster courts)
NETWORK EFFICIENCY
R * network length (circulation)
area. served (circulation, lots)
AVERAGE LOT AREA
TOTAL NO.01 IoES
1.80
1.60
1.60
Nectare"
0.90
0.90
TOTAL 1.60
303 c/Ia
2
* 251a2
M153 van.
- roof: C.G.I. OR TRAM ON
TINBER Pumnm
1
MuLTIPLE: zITIDUAL/
FANILT
20
100
120
Percentages
S0
500
100.0
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9. BIAFRA SITE AND SERVICES I, THIKA.
Biafra Site and Services Project - Phase I, is developed on land owned
by the Thika Municipal Council (TM.C.). It is located within the inner
ring of the city near an industrial area on the east of the city center.
History: Project was planned and designed in 1968 by the Architect's
Department of the National Housing Corporation (N.H.C.). The construc-
tion of the on-site infrastructure was carried out by the T.M.C. direct
labor force in 1970. The project has 42 serviced lots with individual
built sanitary core units. The Town Clerk of T.M.C. was responsible for
the allocation of lots to individuals with low incomes, after applicants
had been invited through advertisements.
Users: Most of the users are in the low income sector, earning about
U.S. $325 per annum. Most of them are skilled or unskilled workers
employed in the nearby industrial area.
Serviced lots and dwellings: The lots with an area of 298 square meters
(12.2m x 24.4m) are laid out back to back with automobile access to each
lot. Each lot has individual piped water and individual waterborne
sewerage connected to a main sewer. Tarmac roads with surface drains and
street lighting are provided on site. The dwelling plans provided by the
N.H.C. in most cases were modified by the users and had 5 to 7 rooms,
W.C., shower, and kitchen and stove (which in some cases was converted
to a bedroom and sub-let), The initial total development cost per lot
was U.S. $1025 of which 42.5% was for lot/built sanitary core unit devel-
opment and 57.5% was for on site infrastructure,
Comments: The dwelling plan is poor and wasteful in terms of set-backs
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from the lot boundary lines and does not permit the progressive develop-
ment of the units. Even though the layout permits medium/high density
of 476 persons per hectare, most of the users complained of poor living
conditions including lack of electricity, poor maintenance of toilets
and deteriorating conditions of the roads,
ECONOMIC DATA
(related to user and project)
GENERAL:
user's itrcome group: LOw
employeent: SKL".ED
diotan-e to work: 2 km
mode of travel: WALKING
HOUSEHOLD EXPE.I\TTURE:
2 of income for rent: -
food: -
school fee: -
transport: -
other: -
savings: -
IOT/DWELLING COSTS:
S I
site preparation: - -
on-site services: 589.2 57.5
lot dsvelopment: 436,0 42.5
other: - -
total: 1,025.2 100.0
LOT/DWELLING PAYMENTS
financing: PULIC SUM8ID
rent: - -
mortgage: $6.0/s.
ON-SITE INRASTRUCURE
(per lot - percentage)
water supply: 35.0
rever,: 84.0
drainage: 340.2
street
light ng
cod
electricity: 130.2
total: 589.2
COSTS
z
5.9
14.3
57.7
22.1
100.0
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SOCIAL/ADMINISTRATIVE DATA
(related to user and comun
GENERAL
user's ethnic origin:
place of birth:
education level:
NUMBER OF USERS
married:
single:
children:
total:
MIGRATION PATTERN
number of moves:
rural-urban:
urban-urban:
urban-rural:
why came to urban center:
ADMINISTRATIVE/LEGAL
ORGANIZATIONS
project publicity:
lot allocation:
rents/loan collection:
training local staff:
transfer of rights:
KIKUYU
FORT HALL, CrUTRAL PfCW1Nrg
PRINARY
8
9
2*
1960
1965
EMPLOYMENT
T.M.C.
T.M.C.
T.N.C.
T.M.C.
T.M.C.
PHYSICAL DATA
(related to land and dwelling)
LAW/OT
utilization: PRIVATE
area (sq...): 298
tenure: LEGAL OWNERSBIP
INITIAL INFRASTRUCTURE LEVEL
water: TO LOT
se.erage: TO LOT
storm drainage: ON SITE
roads and
walkways: ON SITE
street lighting: ON SITE
electricity: TO SITE
DWELLING UNIT
type: ROM
area (s.): 10.1
tenure: LEGAL RfENTAL/
OWNERSHIP
DWELLING
location:
type:
area (sq.m.):
number of
floors:
utilitation:
aiNER KI'
RO/GR
85.3
DWELLING DEVELOPMENT
mode: INSTANT/INCREMENTAL
developer: PRIVATE
builder: SELF-HELP/ARTISAN
SMALL CONTRACTOR
construction
type: MASONRY-iOOD
year of
construction: 1964
DWELLING FACILITIES
WC: 1
shower: 1
kitchen: 0-1
rooms: 6-7
other: VERANDAH
MATERIALS
foundat ion:
floors:
walls:
roof:
CONCRETE STRIP
CEMENT SCREED
CONCRETE BLOCKS
C.G.I. ON TIMBER
PUBLINS
LOCALITY BLOCK LAND UTILZATION DATA
Total Area Density
Nunber Mectares N/Ha
DENSITIES
LOTS 12 0.50 24
DWELLING UNITS (3 rooms per unit) 72 0.50 144
PEOPIE (5 per unit) 238 0.50 476
AREAS Hectares Percent
PUBLIC (streets. walkways, open spaces) 0.14 28%
SEMI-PIUBLIC (open spaces. schools, community
centers) - -
PRIVATE (lots, dwellings, shops, industries) 0.36 721
SEMI-PRIVATE (cluster courts) - -
TOTAL 0.50 100.00
NETWORK EFFICIENCY
R - network length (circulation) 
- 305 i/us
areas served (circulation, lots)
AVERAGE LOT AREA = 298 a
TOTAL NO. o LOTS = 42 LOTS
ULTIPIE: DIVIDUALS
ge
IZED
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10, KIANJAU ESTATE, TRIKA
Kianjau Estate is a site and services project built by a co-operative
society on privately owned land, It is located on the periphery of Thika
Township.
History; The project:was planned and developed by Kianjau Farming Co-
operative Society in 1968. At the time of the survey, the Thika Munici-
pal Council had ordered the society to demolish the project since it
did not confirm with the Municipal byrlaws,
Users: Most of the users have rented rooms from the original landlords
who are members of the Society, They are mainly in the low and very low
income group earning less than US, $235 per annum, Most of them are
unskilled and skilled workers, while others are clerks and students,
Some of the heads of households were unemployed in 1970, A number of
users get additional income from growing vegetables and maize and keeping
goats on small farms. (shambas).
Serviced lots and dwellings; The lots with an area of 930 square meters
(30,5m x 30.5m) are laid out back to back in a rigid 'labor camp' type of
layout in groups of four. Each lot has only one latrine and a separate
enclosure for a shower. Water was sold from a common tap but most used
water from a nearby swamp. There were no other services provided on site.
No figures are available on the development costs per lot, The dwellings
were 4 to 12 rooms without kitchens.
Comments: This is a very poor example of a porject promoted, financed and
maintained by a badly organized co-operative society with a large number
The project had 480 lots with inadequate services which included pit
latrines on each lot and one tap for all the lots.
-195
of absentee landlords, A majority of the users complained about the de-
teriorating living conditions including lack of basic services such as
water, sewerage, roads and street lighting, The lot sizes of 930 square
meters are the largest lots studied and the density of 218 persons per
hectare is low, These factors do not justify the use of urban land for
such projects.
ECONOMIC DATA
(ralated to uer and project)
GENERAL: ON-SITE INFRASTRUCTURE COSTS
(per lot - percentage)
user's income group: LOW, VERY
LOW water supply: NA
employment: BOUSE-
SERVANT sewerage:
dista-ce to work: 3 km.
roads and
mode of travel: WArrKn surface "
drainage:
BOSEELD EXPENDITURE:
streetI of income for rent: 222 lighting
and
food: 23% electricity:
school fee: 12% totalt "
transport: 12
other: 38
savings: 4
lOT/DWELL'NG COSTS:
Nite preparation: NA
on-site services:
lot Govelopment:
other:
total:
LOT/DVELL10G PAYMENTS
fi0ncing: PUBLIC SUBSIDIZED
rent: $6/koath
mortgage: -
i196-
SOCIAL/ADMINISTRATIVE DATA
(related to user and cosmuoLty)
GENERAL
user's ethnic origin: KAMBA
place of birth: MACAaO, EASTERN ROVINCE
ed.cation level: N=
MBER OF USERS
worried:
single:
children:
total:
MIGRATION PATTERN
number of moves:
rural-urban:
urban-urban:
urban-rural:
why came to urban center:
ADMINISTRATIVE/LEGAL
ORGANIZATIONS
project publicity:
lot allocation:
vents/loan collection:
training local staff:
transfer of right.:
1
2
3
2
1963
1969
EMPLOYMENT
K.F.C.S.
E.F.C.S.
E.F.C.S.
K- *C.S.
(KIANJAU PARKING CO-OPERATIVE SOCIETY)
PHYSICAL DATA
(related to land and dwelling)
LAND/LOT
utilization: PRIVATE
area (sa..): 930
tenure: LEGAL OWNERSHIP
INITIAL INRASTRUCTURE LEVEL
water: ON SITE
sewerage: NONE
storm drainage: ON SITE
roads and
walkways: ON SITE
street lighting: NONE
electricity: NONE
DWELLING UNIT
type: ROCH
area (eq...): 10.5
tenure: LECAL RENTAL
(ABSENTEE LANDLORDS
DWELLING
location: PERIPHERY
type: ROW!GROUP
area (sq.n.): 85
nubhe- of
floors: I
utilization: MULTIPLE,
LOCALITY BLOCK LAND UTILIZATION DATA
DWELLING DEVELOPMENT
mode: INCREMENTAL
developer: PRIVATE
builder: SELF-HELP, ARTISAN
construction
type: MUD-WATTLE/WOOD
year of
construction: 1968
DWELLING FACILITIES
WC: 1 (PIT LATRMe)
shower: -
kitchen: -
room: 4-12
other: COWLNAL WATER TAP
MATERIALS
foundation: COMPACTED ARTH4
) floors: CCK?ACTED EARTH
walls: MUD-WATTLE,'TLN3ER
CLAP SIDIK'
roof: C.G.I. ON TIMER
PURLINS
Total Area Density
Number Hectares N/HA
DENSITIES
LOTS 16
DWELLING UNITS (3 rooms per unit) 115
PEOPLE (5 per unit) 391
AREAS
PUBLIC (streets. walkways, open spacea)
SEMI-PUBLIC (open spaces, schools, comeunity
centers)
PRIVATE (lots, dwellings, shope. Industries)
SEMI-PRIVATE (cluster courts)
TOTAL
NETWORK EFFICIENCY
R - network length (circulation)
areas served (circul4tion, lots)
AVERAGE LOT AREA
TOTAL NO. OF LOTS
300 a/Na
2930 m
460 LOTS.
1NDIVIDUALS
1.79
1.79
1.79
Hectares
0.30
1.49
1.79
9
64
218
Percentages
171
832
1001
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11, KARATINA SITE AND SERVICES, KARATINA.
Karatina Site and Services is a project developed by the National Hous-
ing Corporation for the Karatine Town Council. (K.T.C.)
History; Project preparation started in 1968 and the project was approved
in 1970. The construction of on-site infrastructure was estimated to
have started in 1971. The project has 94 serviced lots with individual
built sanitary core units. The lots were allocated by the Town Superin-
tendent to individuals who were Kenyan citizens; had regular employment
with an income of $500 to $1000 per annum; could furnish a deposit of
$23 and a list of references with the application,
Users: Most of the users are in the low and moderately low income groups
earning less than $1000 per annum,
Serviced lots and dwellings: The lots with an area of 242 Square meters
(ll.0m x 22.0m) are laid out back to back in a gridiron type of layout.
Each lot has individual piped water and individual waterborne sewerage
connected to a common oxidation pond. All roads are earth roads without
storm drains and street lighting. The dwelling plans provided by the
N.H.C. has 3-room detached unit with W.C., shower and kitchen facing a
verandah. The initial development cost per lot was U.S. $511 of which
33.5% was for lot/built sanitary core unit development and 62.2% for on-
site infrastructure.
Comments: The layout permits medium and high densities, but as planned
it only has low density of 205 persons per hectare. The lot coverage is
only 20%. The location of the built sanitary core unit and the dwelling
does not permit the progressive development of the units. The arbitrary
-199-
set-backs from the lot boundary lines result in wasteful land utilization,
From experience of other similar layouts, these set-backs often become
dumping grounds for rubbish.
ECONOIlC iATA
(related to user and project)
ser's income group: LOW
employment: CLEK
distance to work: 2 km.
made of travel: BICTCLI
NOUIEMOLD gEPENDITURE
x ef Incoe for rants -
foods -
echool fee: -
transport: -
other: -
savings: -
WMP/DWELLING COSTS:
$
site preparation: -
on-site services: 318.2
lot development: 170.9
other: 21.6
total: 510.7
LOT/DWELL:EG PAYMENTS
financing: PUBLIC 8
rent: -
Mortgage: $4 PER
ON-SITE INPRASTRUCTURE COSTS
(per lot - percentage)
$ g
water supply: 43.6 13.4
sewerage: 260.6 81.9
roads and
aurface
drainage: 15.0 4.7
street
light ing
and
electricity:
total: 318.2 100.0
I
62.2
33.5
4.3
LOO.0
SUSIDIZ
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SOCIAL/ADMINISTRATIVE DAT,
(related to user and com
GENEAL
user's ethnic origin:
place of birth:
education level:
NUMBE OP USERS
married
singles
children:
total:
MIGRATION PAITERN
number of moves:
rural-urban:
urban-urban:
urban-rural:
why came to urban center:
ADMINISTRATIVE/LEGAL
ORGANIZATIONS
project publicity:
lot allocation:
rents/loan collection:
training local staff:
transfer of rights:
KIKUTU
EARATINA, CENTRAL PROVINCE
PRIMART
2
1
3
1
1970
N/A (OUSIN,)
N.E.C.
N.H.C.
K.T.C. (EARATINA TOWN COUNCIL)
K.T.C.
K.T.C.
PHYSICAL DATA
(related to land and dwelling)
LAND/LOT
utilisation: PRIVATE
area (sq...): 242
tenure: LEGAL OWNERSHIP
INITIAL II:YRASTRUCTURE LEVEL
water: ON LOT
severage: ON LOT
storm drainage: TO SITE
roads and
walkways: ON SITE
street lighting: TO SITE
electricity: TO SITE
OELL1NG UNIT
type: Room
area (sq.m.): 9.9
tenure: LEGAL RENTAL/
OWNERSHIP
DWELLING
location: INNER RING
type: DETACHED HOUSE
area (sa.m.): 50.6
number of
floors: 1
utilization; MULTIPLE: PAMILY,
INDIVIDUAL
DWELLING DEVELOPMtENT
mode: INCEENTAL
developer: PRIVATE
builder: SELF-HELP. ARTISAN
construction
type: W0O4D
year of
construction: 1971
DWELLING FACILITIES
WC: 1
shower: 1
kitchen: 1
rooms: 3
other: VERANDA
MATERIALS
foundation: CONCRzTE STRIP
floors: LOMACTED EARTH
walls: TIMER CLAP SIDING
roof: C.G.I. ON TIMBER
. PURLINS
LOCALITY BLOCK LAND UTILIZATION DATA
Total Aree Density
Number Nectares N/Ha
DENSITIES
LOTS 16
DWFJ.L1NG UNITS (3 rooms per unit) 48
PEOPLE (S per unit) 154
AREAS
PUBLIC (streets, walkways, open spaces)
SEMI-PUBLIC (open spaces, schools, community
centers)
PRIVATE (lots, dwellings, shops, industries)
SEMI-PRIVATE (cluster courts)
TOTAL
NETWORKI EFFICIENCY
k - n r e' ht- n)_ * 2
areas served (circulation. ljts)
AVERAGE LOT AREA - 2
TOTAL NO. OF LOTS
0.75
0.75
0.75
Nectares
0.25
0.11
0.39
0.75
21
64
205
Percentages
33%
15%
52%
100.0
5L s/Ha
42 a .
94 LOTS
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12, LANGALANGA SITE AND SERVICES I AND II, NAKURU,
LangaLanga Site and Services? Phase I and II, is a public project devel-
oped on land owned by the Nakuru Municipal Council (N.M.C.). It is
locaLed 3 to 5 Km south of the city center.
History; The project was planned and designed by the Nakuru Town Plan-
ning Advisor and the Council Staff, The construction of on-site infra-
structure started in 1970 and by 1971 , 75% of the work had been completed.
The project has 200 serviced lots (104 in phase I and 96 in phase II).
The allocation of lots was undertaken by the Council's housing committee
based upon the individual's lability to develop' and length of stay in
the town.
Users: 60% of the users have annual income of U.S. $200 to $800 per
annum and 35% have U.S. $1200 to $1400 per annum. Most of the moder-
ately low and middle income people are administrators, skilled and
unskilled workers. There are no on-site employment facilities,
Serviced lots and dwellings: The lots with an area of 464 square meters
(15.2m x 30.5m) are laid out back to back. The interior lots have access
from cul-de-sacs. Each lot in phase I has individual piped water and a
built sanitary core unit of 3 aqua privies and 2 showers; these are
arranged in blocks covering 4 lots at boundary crossing, All roads are
initially earth roads without stormwater drains and street lighting. The
dwelling plan provided by the Town Engineering Department has 7 room
multi-family units with kitchen and store for phase I. In phase II each
lot has 3 self-contained dwellings with individual water and individual
water borne sewerage commected to a septic tank on each lot. No figures
-203-
are available on the development costs,
Comments; The lot size (464 square meters) is large and does not
justify the low density of 178 persons per hectare. The arbitrary set-
backs from the lot boundary lines result in wasteful land utilization
and result in higher maintenance costs, There are no on-site community
and employment facilities.
RCO)NMIC 3ATA
(related Lo user and project)
GENERAL:
user's aIncome group: MODERA
LOW
employment: TEACHE]
distance to work: 2 km.
mode of travel: BUS
HOUSEHOLD EEPENDITURE:
I of Lcohm for rent: 15Z
foodt 282
achool feet 6%
transports 3Z
other: 41Z
savings: 5Z
LOT/DWELLING COSTS:
* site preparation: NA
oss-sits services:
lot cavelopment: 5
other: "
total:
LOr/DWELLING PAYMENTS
financing: PUBLIC
rent: -
mortgage: N/A
TELy
ON-SITE INFRASTRUCTURE COSTS
(per lot - percentage)
water supply: NA
sewerage:
roads and
surface
drainage:
street
lighting
and
electricity:
total: 
SUBSIDIZED
-204
SOCIAL/ADMINISTRATIVE DATA
(related to user and community)
GENERAL
user's ethnic origin: KIK
place of birth: ELDO
education level: Senn
NMBER OF USEAS
worried: 2
single: I
children: 2
total: 5
MIGRATION PATTERN
number of moves: I
rural-urban: -
urban-urban: 1970
urban-rural.: -
why came to urban center: EMPI
ADMINISTRATIVE/LEGAL
ORGANIZATIONS
project publicity: N.M.C
lot allocation: N.M.C
rents/loan collection: N.M.C
training local staff: N.M.C
transfer of rights: N.M.C
rU
RET, RINT-VALLEY PROVINCE
MARY
YMENT
.(NAEURUD NUNICIPALITY COUNCIL)
PHYSICAL OATA
(related to land and dwelling)
LAND/LOT
utilimation: PRIVATE
area (aqm.): 464
tenures LEGAL OWNERSHIP
INITIAL INFRASTRUCTURE LEVEL
water: ON LOT
severage: ON LOT
storm drainage: TO SITE
roads and
walkways: ON SITE
screst lIAghtinZ: On SIld
electricity: ON SITE
DWELLING UNIT
type: ROOM
area (sqo.): 12.5
tenure: L.rAL RFNTAL/
OWNERSHIP
DWLLL:NG
Location: INNEk RINC
type: DETACHED
area (sqoM.): 118.5
number of
floorst I
utilization: MULTIPLE: FAMILY,
INDIVIDUAL
DWELLING DEVELOFNENT
mode: INCREMNTAL
developer: PRIVATE
builders: SELF-HELP/ARTISAN/
SMALL CONTRACTOR
construct ion
type: MUD-WATTLE/MASONRT-
WOOD
year of
construction: 1971
DWELLIING FACILITIES
WC: 3 (AQUA PRIVY PU LOT)
shower: 2 (PER LOT)
kitchen: 3
rooms: 7
other: STORE. WASHIIG AREA
MATERIALS
foundation: CONCRETE STRIP
floors: CONCRETE SLAB
walls: MUD-WATTLE/CONCRETE
sLOCKS/STONE
roof: C.G.I. ON TIM3UE
PURLINS
LOCALITY BLOCK LAND UTILIZATION DATA
Total Area Density
Number Hectares N/Ha
DENSITIES
LOTS 16
DWELLING UNITS (3 rooms per unit) 112
PEOPLE (5 per unit) 224
AREAS
PUBLIC (streets, walkways, open spaces)
SEMI-PUBLIC (open spaces, schools. cossunity
centers)
PRIVATE (lots, dwellings, shops, industries)
SEMI-PRIVAIE (cluster courts)
TOTAL
NET'.'ORK EFFICIENCY
R - net.wrk .entfircio' on) -
areai oerved (circul;tl'on, Iota)
AVER.E LOT ARF.A*
TOTAL ':0. 07 LPS *
1.26
1.26
1.26
Hectares
0.52
0.74
1.26
13
89
178
Percentages
412
'9'
100.0
242 a/Ha
464 2
104 LOTS
LOCALITY SEGMENT :.LOT SUBDIVISION
TYPICAL DWELLING
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13. NDARUQU SITE AND SERVICES, NJORO.
Ndarugu Site and Services Project is locakted on land owned by the Njoro
County Council, (N.C.C.)
History: The project was planned and designed by the County Council
Staff in 1970. The construction of on-site infrastructure was started in
1971. The project has 48 serviced lots with basic minimum services. The
allocation of lots was done by the County Council after the applicants
had been contacted through advertisements, Individuals were selected
according to 'ability to develop' and a deposit of $56.
Users; Seventy-six % of the users are in the low and moderately low
income groups earning less than $800 per annum. Twenty-four % are in the
middle income group earning more than $1200 per annum. Most of them are
technicians, skilled and unskilled workers. Some of the heads of house-
hold were unemployed.
Serviced lots and dwellings: The lots with an area of 298.square meters
(12.2m x 24.4m) are laid out in rows with service alleys and front
accegs. Each lot has individual piped water from a common 2000 gallon
tank and individual waterborne sewerage connected to a common 1200
gallon septic tank. All roads are earth, graded and with storm water
drains but no street lighting. The dewlling plan provided by the County
Council has a 6 room detached unit with 2 W.C.'s and 2 showers, kitchen
and stove. No data is available on the development costs per lot,
Comments: The layout has redundant circulation and open spaces, which
make the land utilization wasteful. The maintenance of these areas means
higher recurrent costs for the County Council. The lot size (298 square
meters) is high and the set-backs from the lot boundary provide dumping
areas and deteriorate the quality of the environment. The density of
244 persons per hectare is low. There are no on-site community and
employment facilities.
ECONOMIC DATA
(related to user and project)
GENERAL: ON-SITE INFRASTRUCTURE COSTS
(per lot - percentage)
user'S income group: LOW, MODERATE.Y
LOW water supply: NA
employment: SUSIUSS MAN
sewerage:
distance to work: 2 km.
roads and
modes of travel: BICYCLE surface
drainage:
SM8OENOLD EEPENDITUR:
street
Z of Income for rent: 6Z lighting
and
food: 17% electricity:
school feet 152 total:
transport: 0
other: 43Z
savings: 92
LOT/DWELLING COSTS:
site preparation: VA
on-site services:
lot development:
other: "
total: "
LQT/DWELLING PAYMENTS
financing: PUBLIC SUISIDI.ED
rent: - -
mortgage: N/A
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SOCIAL/ADMINISTRATIVE DATA
(related to user and commut
GENERAL
user's ethnic origin:
place of birth:
education level:
mnUBER oP USEAS
married:
single:
children:
total:
MIGRATION PATTERN
number of moves:
rural-urban:
urban-urban:
urban-rural:
why came to urban .enter:
ADMINISTRATIVE/LEGAL
ORGANIZATIONS
project publicity:
lot allocation:
wants/loan collection:
training local staff:
transfer of rights:
KIEJ=
AXEURU, RIFT VALLEY
PRIMART
2
2
2
6
I
1968
EMPLON
N.C.C. (NJORO COUNr COUNCIL)
N.C.C.
N.C.C.
N.C.C.
N.C.C.
PHYSICAL iATA
(related *o land and dwelling)
LAND/Lort
utilization: PRIVATE
area (q...): 298
tenure: LEGAL OWNERSHIP
INITIAL INFRASTRUCTURE LEVEL
water: ON LOT
seeerage: ON LOT
storm drainage: ON SITE
roa4s and
walkways: ON SITE
street lijhting: NONE
electricity: TO SITE
DWELLING UNIT
type: ROOM
area (sq.m.): 10.4
tenure: LEGAL RINTAL/
OWNERSHIP
DWELLING
location:
type:
erea(ea.:
numb.. :
tl.Nrei
utilisatsent
INNER RING
ROW/GROUP
119
DWELLING DEVELOPMENT
mode: INCREMENTAL
developer: PRIVATE
builder: SELI-HELP/ARTISAN/
SMALL CONTRACTOR
construction
type: WOOD/MASONARY-WOOD
year of
construction: 1970
DWELLING FACILITIES
WC: 2 (PER LOT)
shower: 2 (PER L0T)
kitchen: 1 (PER LOT)
rooms: 6 (PER LOT)
other: STORE
MATERIALS
foundation:
floors:
walls:
roof:
CONCRETE STRIP
CONCRETE SLAB
WOOD/CONCRETE BLOCKS
C.G.I. ON TIMER
PURLINS
LOCALITY BLOCK LAND UTILIZATION DATA
Total Area Donetwy
Number Hectaree N/Ia
DENSITIES
LOTS 12
DWELLING UNITS (3 room. per unit) 72
PEOPLE (5 per unit) 144
AREAS
PUBLIC (streets, walkways, open spaces)
SEMI-PUBLIC (open spaces, schools, community
centers)
PRIVATE (loats. dwellings, shope, industries)
SEMI-PRIVATE (cluster courts)
TOTAL
NETWORK EFFICIENCY
R - network length (circulation)
areas served (circulation, lots)
AVERAGE LOT AREA
TOTAL NO. 0 LOTS
0.59
0.59
0.59
sectares
0.23
0.36
0.59
20
122
244
Percentages
39Z
612
100.0
- 528 e/Ha
* 298 .2
* 48 0TS
I
MULTIPLE: PAMILY/
INDIVIDUAL
0 60 100 16m
LOCALITY SEGMENT :.LOT SUBDIVISION 1:2500
K
0 1 1
1:200TYPICAL DWELLING
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14. SHAURIYAKO SITE AND SERVICES I, ELDORET.
Shauriyako Site and Services, phase I, is a project developed on land
owned by the Eldoret Municipal Council to resettle the squatters evicted
from Kapsuswa,
History: The project was planned and designed by the Health Department
of the Municipal Council in 1970, The construction of on-site infra-
structure was started in 1971, The project has 49 serviced lots with
basic minimum communal services. The allocation of lots was undertaken
by the Council's Health Department in consultation with the Town Engineer.
Individuals were selected from the evicted squatters according to length
of residence in Eldoret; ability to pay.rent; size of family and for not
being a home-owner already.
Users: Ninety-five % of the users were in the low and very low income
groups earning less than $500 per annum, and 5% were in the moderately
low income group earning about $800 per annum. Thirty % of them were
unemployed; 40% were skilled and unskilled workers; and the rest included
clerks, businessmen and farmers.
Serviced lots and dwellings: The lots with an area of 372 square meters
(12.2m x 30.5m) are laid out back to back in a grid iron type of layout.
Each lot has a pit latrine built by the users. Water supply is from 3
common water taps for the whole site. Roads are earth, graded without
any storm water drains and street lighting. The original dewlling plan
provided by the Town Engineer's Department of the Council which had a
4-room detached unit with kitchen was in most cases extended and altered
to have larger rooms along with additional rooms making the total number
-210'-
of rooms to 9 or 10, No data is available on development costs per loz.
Comments; The original dwelling plans were poorly designed and the set-
back from the front lot boundary line was unnecessary. The majority of
the users complained about deteriorating conditions of roads, toilets and
rubbish on the lots. There are no on-site community and employment
facilities. The density of 373 persons per hectare is medium.
ECONO4IC DATA
(related to user and project)
GENERAL:
user's income group: VERY LOW
employment: BUSINESS MAN
distance to wcrk: 1 km.
mode of travel: WALKING
HOUSEHOLD EXPLN ITURE:
2 of income for rent: 20%
rood: 49I
school feat II
transport: 0
other: 12%
savings: 8%
LOT/DWELLING COSTS:
site preparation: NA
on-site services:
lot development:
other:
total: *
LWE/DWELLING PAYMENTS
financing: PUBLIC SUBSID
rent: $3 PER NONT
mortgage: N/A
ON-SITE lNrRASTRUCTURE COSTS
(per lot - percentage)
water supply: NA
severage:"
roads and
surface
drainag: "
street
lighting
and
electricity:
total "
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SOCIAL/AD2INISTRATIVE DATA
(related to user and commfur.
GENERAL
user's ethnic origin:
place of birth:
education level:
NUMBER OF USERS
KIKUYU
NURANGA. CENTRAL PROVINCE
PRIMARY
married: 2
single: 4
children: 4
total I . 10
MICRATION PATTERN
number of moves:
rural-urban:
urban-urban:
urbanl-rural:
why came to urban center:
ADMINISTRATIVE/LEGAL
* ORGANIZATIONS
project publicity:
lot allocation:
rente/loan collection:
training local staff:
transfer of rights:
ZED
(LOT RENT)
2
1960
1969
MPLOTNENT
E.M.C. (ELDORET MUNICIPAL. COUNCIL)
E.M.C.
E.M.C.
E.M.C.
PHYSICAL DATA
(related to land and dwelling)
LAND/LAOT
utilization: PRIVATE
area (#q.*.): 372
tenure: LEGAL OWIRUSIP
INITIAL INPRASTRUCTURE L VEL
water: ON SITE
sewerage: NONE
storm drainage: ON SITE
roads and
walkways: CN SITE
street lighting: NONE
electricity: NONE
DWELLING UNIT
type: Room
area (sq.m.): 6.5
tenure: LEGAL RENTAL/
OWNERSHIP
DWELLING
location:
type:
area (sq.m.):
mumber of
floors:
utilisation:
DER RIG
ROW/GROUP
LOCALITY BLOCK LAND UTILIZATION DATA
DWELLING DEVELOPMENT
mode: INCREMENTAL
developer: PRIVATE
builder: SELF-HELP/ARTISAN
construction
type: MUD-WATTLE/MAS(ME-
WOOD
year of
construction: 1970
DWELLING FACILITIES
WC: 1 (PIT LATRINE)
showers -
kitchen: I
rooms: 4-9
other: VERANDAH. COMMUNAL
WATER TAPS
MATERIALS
foundation:
floors:
walls:
roof:
COMPACTED EARTH
CONPACTED EARTH
MU-WATILE/CONNCRET
BLOCKS
C.G.I. ON TIMM
PURLITM
DENSITIES
LOTS 16
DWELLING UNITS (3 room per unit) 96
PEOPLE (5 per unit) 317
AREAS
PUBLIC (streets, walkways, open spacea)
SEI-PUBLIC (open spaces, schools, comunity
cunters)
PRIVATE (lata, dwellings, shops, industries)
S124-PRIVATE (cluster courts)
TOTAL
NETWORK EFFICIENCY
R - network length (circulation) * 2
areas served (circulation, lota)
AVERAGE LOT AREA = 3
TOTAL N0. OF LOTS * 4
21 a/Ra
72 a2
9 LOTS
MULTIPLE: TAMILY/
INDIVIDUAL
Total Area Density
Number asetares N/Na
0.85
0.85
0.65
Hectares
0.25
0.60
0.85
19
113
373
Percentages
29Z
712
100.0
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15. KITUI SITE AND SERVICES, KITUI.
Kitui Site and Services is a project developed by the Kitui County
Council,
History: The project was planned and designed by the National Housing
Corporation. The construction of on-site infrstructure was started in
1971. The project has 16 serviced lots with built sanitary core units,
Only 2 dwellings had been completed at the time of the survey and very
limited data is available as regards the allocation of lots and other
aspects of the project.
Users: The project was planned for the very low and low income groups
earning less that $800 per annum. No on-site employment facilities in
terms of markets or shops are provided.
Serviced lots and dwellings: The lots with an area of 298 square meters
(12.2m x 24.4m) are laid out back to back in a gridiron type of layout.
Each lot has individual piped water supply and individual waterborne
sewerage contained in built sanitary core units at boundary crossings of
four or two lots. The dwellings ranged from 9 to 11 rooms with a
communal kitchen. No data is available on the development costs per lot.
Comments: The two dwellings completed had a high lot coverage of 54% and
63% of the total lot area of 298 square meters. Based upon these dwell-
ings the density was calculated to be 480 persons per hectare - medium.
The County Council officials expressed dissatisfaction with regard to the
publicly built sanitary core units due to the high development costs.
They suggested that these could have been built by the users or the
County Council rather than the National Housing Corporation.
ECON0:11C UAIA
(related to user and project)
CENERAL:
user's income group: VERY LOW
employment: -
distance to work: -
mode of travel: -
HOUSEHOLD EXPENDITURE:
% of income for rent: -
food: -
school fee: -
transport: -
other: -
savings: -
LOT/DWELLING COSTS:
site preparation: NA
on-site services:
lot development:
other:
total:
LOr/DWELLING PAYMENTS
financing: PUBLIC SU
rent: -
mortgage: -
ON-SITE InRASiRLCTURE COSTS
(per lot - percentage)
water supply: NA
sewerage:
roadi and
surface
drainage: "
street
lighting
and
electricity:
total:
BSIDIZED
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SOC1AI./AWNISIi kAIV. DATA
(related to user and community)
GENERAL
user's ethnic origin: AKAMBA
place of birth: KITUI, EASTERN PROVINCE
educaticn level: PRIMARY
NUMbER OF USERS
married:
single:
children:
total:
MIGRATION PATTERN
number of moves:
rural-urban:
urban-urban:
urban-rural:
why came to urban center:
ADMINISTRATIVE/LEGAL
OANIEATIONS
project publicity:
lot allocation:
rents/loan collection:
training local staff:
transfer of rights:
2
6
3
11
1968
EPLOMENT
K.C.C.
K.C.C.
K.C.C.
K.C.C.
K.C.C.
PHYSICAL DATA
(related to land and dwelling)
LAND/LOT
utilization: PRIVATE
area (sq...): 298
tenure: LEGAL OWNERSHIP
INITIAL INFRASTRUCTURE LEVEL
water: ON LOT
sewerage: ON LOT
storm drainage: ON SITE
road* and
walkways: ON SITE
street lighting: NONE
electricity: NONE
DWELLING UNIT
rype: ROOM
area (sq.m.): 10.7
tenuret 1.ErAL RrENTAL/
OWNLRSHIP
DWELLING
location:
type:
area (sq.m.):
number of
floors:
utilization:
INNER RING
ROW/GROUP
175
LOCALITY BLOCK LAND UTILIZATION DATA
DWELLING DEVELOPMENT
node: INCREMENTAL
developer: PRIVATE
builder: SELF-HELP/ARTISAN
construction
type: MUD-WOOD
year of
construction: 1969
DWELLING FACILITIES
. C: I
shower: 1
kitchen: 1-3
rooms: 9-11
other: COURTYARD
MATERIALS
foundation: CONCRETE STRIP
floors: CONCRETE SLAB
walls: BAKED-SOIL BRICKS
roof: C.G.I. ON TIMBER
PUELINS
DENSITIES
LOTS 16
DWELLING UNITS (3 room per unit) 160
PEOPLE (5 per unit) 320
AREAS
PUBLIC (streets, walkways, open spaces)
S1ID-PUBLIC (open spaces, schools, community
centers)
PRIVATE (lots, dwellingS, shops, inaustries)
SIil-PRIVATE (cluster courts)
TOTAL
NETWORK EFFICIENCY
R - network length (circulation)
areas served (circulation, lots)
AVERAGE LOT AREA
TOTAL NO. OF LOTS
= 255 m/Ne
* 298 un
2
.
16 LWS
1
MULTIPLE: PANILY/
INDIVIDUAL
(KITUI COUNTF COUNCTL)
Total Area Density
Number Nectare N/H
0.66
0.66
0.66
Hectares
0.18
0.48
0.66
24
240
480
Percentages
27E
73%
100.0
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GLOSSARY
Definitions of terms which are generally understood/accepted and not
essential to the presentation/understanding of the text are included
in the Glossary, which has been prepared by the Urban Settlement Design
Program, MIT.
The criteria for the preparation of the definitions have been as follows;
First Preference: definitions from "Webster's Third New International
Dictionary," Merriam-Webster, 1971,
Second Preference: definitions from technical dictionaries,
Third Preference; definitions from the authors, used when existing defi-
nitions did not satisfactorily make clear with what meaning, extent and
limits, terms were used.
ACCESSES - the pedestrian/vehicular linkages from/to the site to/from
existing or planned approaches (urban streets, limited access highways,
public transportation systems, and other systems such as: waterways, air-
lines, etc.).
AIRPORT DISTURBANCE - the act or process of destroying the rest, tran-
quility or settled state of (the site by the annoyance of airport noise,
vibration, hazards, etc.) (Merriam-Webster 1971).
APPROACHES - the main routes external to the site (pedestrian/vehicular)
by which the site can be reached from other parts of the urban context.
BARRIER - (a boundary) as a topographic feature or a physical or psycho-
logical quality that tends to separate or restrict the free movement (to
and fromv the site). (MerriamrWebster 1971).
BOUNDARY - something (a line or area) that fixes or indicates a limit or
extent (of the site), (Merriam-Webster 1971),
BUILDING CODE - "a body of legislative regulations or by-laws that provide
minimum standards to safeguard life or limb, health, property, and public
welfare by regulating and controlling the design, construction, quality
of materials, use of occupancy, location and maintenance of all buildings
and structures within the city and certain equipment specifically regu-
lated" therein (ICBO 1967, sec. 102),
CLIMATE - the average condition of the weather at a particular place over
a period of years as exhibited by temperature, wind, precipitation, sun,
energy, humidity, etc. (Merriam-Webster 1971).
COMMUNITY.-the people living in a particular place or region and usually
linked by common interests; the region itself, any population cluster.
DESIGN - the arrangement of elements that make up a work of art, machine
or other man-made object,
DEVELOPMENT gradual advance or growth through progressive changes; a
developed tract of land.
DISTANCE - the degree or amount of separation between two points (the site
and each other element of the urban context) measured along the shortest
path adjoining them (paths of travel), (Merriam-Webster 1971)
DUST/DIRE e fine dry pulverized particles of earth, grit, refuse, waste,
litter, etc. (Merriam,,-Webster 1971).
DWELLING: The general, global designation of a building/shelter in which
people live. A dwelling contains one or more 'dwelling units'.
DWELLING CONSTRUCTION TYPES - Primary dwelling construction types and
materials are grouped in the following categories:
Shack Roof: structure - rods branches, infill - thatch, mats,
flattened tin cans, plastic or canvas sheets, cardboard,
scrap wood, and/or mud.
Walls: structure - rods, branches, poles. infill - thatch,
mats, flattened tin cans, plastic or canvas sheets,
cardboard, scrap wood, and/or mud.
Floor: Structure/infill - compacted earth.
Mud and Roof: structure - Wattle. infill - thatch, flattened tin cans,
Wattle
or corrugated iron sheets,
Walls: structure - wattle. infill - mud.
Wood Roof: structure - wood rafters. infill - thatch, flattened
tin cans or corrugated iron sheets.
Walls: structure - wood fram. infill - rough hewn wood planks.
Floor: structure/infill - compacted earth, wood joists, floor-
ing.
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Masonry/
Wood
Masonry/
Concrete
DWELLING BUILDER
Self-Help Built:
Artisan Built:
Small Contractor
Built:
- Four groups are considered
where the dwelling unit is directly built by the user or
occupant.
where the dwelling unit is totally or partially built by
a skilled craftsman hired by the user or occupant; pay-
ments can be monetary or an exchange of services.
where the dwelling unit is totally built by a small
organization hired by the user, occupant, or developer;
Root; structure - wood rafters, infill - corrugated iron or
asbestos sheets, or terracotta tiles,
Walls: structure/infill - murran, stone, brick, block or tile
masonry without columns.
Floor: structure/infill - poured concrete slab on/off grade,
wood joists, flooring.
Roof: structure/infill - poured reinforced concrete with tar
and gravel, or terracotta tiles.
Walls: structure/infill - murran, stone, brick, block or tile
masonry without columns, or with columns for milti-
story dwellings.
Floor: structure/infill - poured concrete slab on/off grade.
Roof: structure/infill - poured or precast reinforced concrete
with tar and gravel, or terracotta tiles.
Walls: structure - poured or precast walls or frame. infill -
metal, wood, masonry, plastic.
Floor: structure/infill - poured or precast concrete slab.
Concrete
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Large Contractor
Built:
IsmA1l contractor ;s defined by the scale of opera-
tions, financially and materially; the scale being
limited to the construction of single dwelling units
or single complexes.
where the dwelling unit is totally built by a large
organization hired by a developer; 'large' contractor
is. defined by the scale of operations, financially and
materially; the scale reflects a more comprehensive
and large size of operations encompassing the building
of large quantities of similar units or a singularly
large complex.
DWELLING DENSITY - The number of dwellings, dwelling units, people or
families per unit hectare. Gross density is the density of an overall
area (ex. including lots, streets). Net density is the density of
selected, discrete portions of an area (ex. including only lots).
DWELLING DEVELOPER - Three sectors are considered in the supply of dwell-
ings:
Popular The marginal sector with limited or no access to the formal
sector:
Public
sector:
financial, administrative, legal, technical, institutions
involved in the provision of dwellings. The housing process
(promotion, financing, construction, operation) is carried out
by the Popular sector generally for 'self use' and sometimes
for profit.
The government or non-profit organizations involved in the
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prQvisiQn of dwellings, The housing process (promotion,
financing, construction, operation) is carried out by the
Public sector for service (non-profit or subsidized housing).
Private The individuals, groups or societies have access to the formal
sector:
financial, administrative, legal, technical institutions in
the provision of dwellings. The housing process (promotion,
financing, construction, operation) is carried out by the Pri-
vate sector generally for profit.
DWELLING FLOORS - The following number are considered:
One: single story; generally associated with detached, semi-
detached and row/group dwelling types.
Two: double story; generally associated with detached, semi-
detached and row/group dwelling types.
Three or generally associated with walk-up and high rise dwelling
More:
types.
DWELLING GROUP - The context of the dwelling in its immediate surround-
ings.
DWELLING LOCATION: Three sectors of the urban area considered:
City the area located within a walking distance (2.5 km radius) of
center:
the commercial center of a city; relatively high residential
densities.
Inner ring: the area located between the urban periphery and- the city
center (2.5 to 5 km radius); relatively lower residential
densities.
Periphery; the area located between the rural areas and urban inner
ring (5 or more km radius); relatively low residential den-
sities,
DWELLING PHYSICAL STATE - A qualitative evaluation of the physical condi-
tion of the dwelling types: room, apartment, house; (the shanty unit is
not evaluated).
Bad; generally poor state of structural stability, weather pro-
tection and maintenance.
Fair: generally acceptable state of structural stability, weather
protection and maintenance without deviation.
DWELLING UNIT - A self-contained unit or dwelling for an individual, a
family, or a group.
DWELLING UNIT AREA - The dwelling unit area (m 2) is the built-up, covered
area of a dwelling unit.
DWELLING UNIT COST - The initial amount of money paid for the dwelling
unit or the present monetary equivalent for replacing the dwelling unit.
DWELLING UNIT TYPE - Four types of dwelling units are considered:
Room: A SINGLE SPACE usually bounded by partitions and specifically
used for living; for example, a living room, a dining room, a
bedroom, but not a bath/toilet, kitchen, laundry, or storage
room. SEVERAL ROOM UNITS are contained in a building/shelter
and share the use of the parcel of land on which they are
built (open spaces) as well as common facilities (circulation,
toilets? kitchens),
Apartment; A MULTIPLE SPACE (room/set of rooms with bath, kitchen, etc.).
SEVERAL APARTMENT UNITS are contained in a building and share
the use of the parcel of land on which tye are built (open
spaces) as well as some common facilities (circulation).
House: A MULTIPLE SPACE (room/set of rooms with or without bath,
kitchen, etc.). ONE HOUSE UNIT is contained in a building/
shelter and has the private use of the parcel of land on
which it is built (open spaces) as well as the facilities
available.
Shanty: A SINGLE OR MULTIPLE SPACE (small, crudely built). ONE
SHANTY UNIT is contained in a shelter and shares with other
shanties the use of the parcel of land on which they are
built Xopen spaces).
DWELLING TYPE - The physical arrangement of the dwelling unit:
Detached: individual dwelling unit, separated from others.
Semi- two-dwelling unit, sharing a common wall (duplex).
Detached:
Row/ dwelling units grouped together linearly or in clusters.
Grouped:
Walk-up: dwelling units grouped in two to five stories with stairs for
vertical circulation.
DWELLING UTILIZATION - The utilization indicates the type of use with
respect to the number of inhabitants/families.
Single: an individual or a family inhabiting a dwelling.
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Multiple; a group of individuals or families inhabiting a dwelling.
FINANCING , The process of raising or providing funds,
Self provided by own funds. Private/Public Financed: provided by
Financed:
loan. Public Subsidized: provided by grant or aid.
DWELING DEVELOPMENT MODE - Two modes are considered:
Incremental: The construction of the dwelling and development of the
local infrastructure to modern standards by stages, often
starting with provisional structures and underdeveloped
land. This essentially traditional procedure is generally
practiced by squatters with de facto security of tenure
and an adequate building site.
Instant: The formal development procedure in which all structures
and services are completed before occupation.
EASEMENT - Servitude: a right in respect of an object (as land owned by
one person) in virtue of which the object (land) is subject to a specified
use or enj6yment by another person for the benefit of another thing
(Merriam-Webster 1971).
ELECTRICITY - Electrification: the process (network) for supplying (the
site) with electric power (Merriam-Webster 1971).
EXISTING STRUCTURE Something constructed or built (on the site).
FIRE/EXPLOSION HAZARDS - Danger: the state of being exposed to harm;
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liable tQ injury, pain, or loss from fire/explosion (at or near the site),
(Merriam-Webster 1971),
FIRE PROTECTION - Measures and practices for preventing or reducing
injury and loss of life or property by fire (Merriam-Webster 1971).
FUMES - Gaseous emissions that are usually odorous and sometimes noxious
(Merriam-Webster 1971).
GAS - A system for supplying natural gas, manufactured gas, or liquified
petroleum gas to the site and individual users.
INFRASTRUCTURE - The underlying foundation or basic framework for
utilities and services: streets, sewage, water, network, storm drainage,
electrical network, gas network, telephone network, public transporta-
tion, police and fire protection, refuse collection, health, schools,
playgrounds, parks, open spaces.
LAND - MARKET VALUE - Refers to: 1) the present monetary equivalent to
replace the land; 2) the present tax-based value of the land; or 3) the
present commercial market value of the land.
LAND TENURE - The act, right, manner or term of holding land property.
Types are categorized by how land is held and for what period of time.
Legal definitions are established to determine the division of property
among various owners, or the relationship between owner or occupier, or
between creditor and owner; and between private owners and the public,
and includes the assessment of taxes on private land rights and the
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regulation of land use through government control,
LAND UTILIZATION - A qualification of the land around a dwelling in rela-
tion to user, physical controls, and responsibility.
Public:
(streets,
walkways,
open spaces)
Semi-Public
(open spaces,
playgrounds,
schools)
Private:
(dwellings,
lots)
Semi-Private:
(cluster
courts)
User: Anyone/unlimited
Physical controls: partial or complete
Responsibility: public sector and user
User: limited group of people
Physical controls: partial or complete
Responsibility: public sector and user
User: owner or tenant or squatter
Physical controls: complete
Responsibility: user
User: group of owners and/or tenants
Physical controls: partial or complete
Responsibility: users
LAND UTILIZATION: PHYSICAL CONTROLS: The physical/legal means or methods
of directing, regulating and coordinating the use and maintenance of land
by the owners/users.
LAND UTILIZATION: RESPONSIBILITY: The quality/state of being morally/
legally responsible for the use and maintenance of land by the owners/
users.
LOCATION - situation: the way in which something (the site) is placed in
relation to its surroundings (the urban context). (Merriam-Webster 1971).
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METROPOLITAN AREA - "an area in which economic and social life is predom-
inatly influenced by a central city, to whch it is linked by common
interests though not often by common policies, The metropolitan area
may have one city or more as well as outliying districts or satellite
communities. No physical or legal boundaries mark its borders, but
roughly speaking these are the outer limits of commuting to or from the
central city." (Abrams 1971).
MODE OF TRAVEL - manner of moving from one place (the site) to another
(other parts of the urban context).
NATURAL FEATURES - prominent objects in or produced by nature.
NEIGHBORHOOD - a section lived in by neighbors and having distinguishing
characteristics.
NOISE - any sound (affecting the site) that is undesired such as that
produced by: traffic, -airports, industry, etc.)l Merriam-Webster 1971).
ODOR - a quality of something taht affects the sense of smell (Merriam-
Webster 1971).
PERCENT RENT/MORTGAGE - The fraction of income allocated for dwelling
rental or dwelling mortgage payments; expressed as a percentage of total
- family income.
PLANNING - The establishment of goals, policies and procedures for a
social or economic unit, i.e., city,
POLICE PROTECTION - Police force; a body of trained men entrusted by a
government with the maintenance'of public peace and order, enforcement
of laws, prevention and detection of crime. (Merriam-Webster 1971)
POSITION - The point or area in space actually occupied by a physical
object (the site). (Merriam-Webster 1971)
PROJECT - A plan undertaken; a specific glan or design.
PUBLIC TRANSPORTATION - That segment of URBAN TRANSPORTATION which is
available to the public without restriction. As public transport, it
may also be regulated as to its operation, charges, and profits (Abrams,
1971).
REFUSE COLLECTION - The service for collection and disposal of all the
solid wastes from a community.
RIGHT-OF-WAY - A legal right of passage over another person's ground
(land); the area or way over which a right-of-way exists such as: a path
or thoroughfare which one may lawfully use, the strip of land devoted to
or over which is built a public road, the land occupied by a rdilroad, the
land used by a public facility (Merriam-Webster 1971).
SANITY SEWERAGE - The system of artificial usually subterranean conduit
to carry off sewage (composed of Excreta: waste matter eliminated from
the human body; Domestic Wastes: used water from a home/community con-
taining 0.1% total solids; and some Industrial Wastes but not water from
ground surface or storm,
SETTLEMENT - Occupation by settlers to establish a residence or colony,
SLOPE - degree or extent of deviation (of the land surface) from tle
horizontal (Merriam-Webster 1971).
SMOKE - The gaseous products of burning carbonaceous materials made
visible by the presence of carbon particles (Merriam-Webster 1971),
SOIL - soil structure: the arrangement of solid particles in various
aggregates differing in shape, size, stability, and degree of adhesion
to one another (Merriam-Webster 1971).
STORK DRAINAGE - Storm sewer: a sewer (system) designed to carry water
wastes except sewage (exclusively: storm water, surface runoff, or street
wash) Merriam-Webster 1971).
STREET LIGHTING - a service for urban street illumination to improve
vision at night,
SUBSISTENCE INCOME - Average amount of money required for the purchase of
food and fuel for an average family of 5 people to survice ($325/year
in Nairobi, 1972).
TELEPHONE - An electrical voice communication network interconnecting
all subscribing individuals and transmitting over wires,
TENURE - Two situations of tenure of the dwelling units and/or the lot/
land are considered:
Legal: having formal status dreived from law.
Extralegal: not regulated or sanctioned by law.
Four types of tenure are considered;
Rental: where the users pay a fee (daily, weekly, monthly) for the
use of the dwelling unit and/or the lot/land,
Lease: where the users pay a fee for long-term use (generally for a
year) for a dwelling unit and/or the lot/land from the owner
(an individual, a public agency, or a private organization).
Ownership: where the users hold in freehold the dwelling unit and/or the
lot/land which the unit occupies,
Employer- where the users are provided a dwelling unit by an employer
Provided:
in exchange for services; i,e., domestic live-in servant,
TOPOGRAPHY - the configuration of a (land) surface including its relief
and the positions of its natural and man-made features (Merriam-Webster
1971).
TRANSPORTATION - Means of conveyance or travel from one place (the site)
to another (other parts of the urban context) (Merriam-Besters 1971),
URBAN AREA All developed land lying within the urban fringe (politi-
cally undefined development lying between the city and the country) in-
cluding a central city and any of its satellite communities; it is not a
political/governmental unit (Bartholomew, 1955).
URBANIZATION - The quality or state of being or becoming urbanized; to
cause or take on urban characteristics.
USER INCOME GROUPS - Based upon the subsistence (minimum wage) income per
year, five income groups are distingushed. (The subsistence income per
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year Ln Nairobi is approximately $325,)
The income group with no household income available for house
ing, services, or transportation,
Low: (1 x subsistence level) $325/year: the income group that can
afford limited subsidized housing.
Moderate (4 x subsistence level) $1,300/year: The income group that
Low:
has access to public/provate commercial housing (rented).
Middle: (15 x subsistence level) $4,875/year: The income group that
has access tl private commercial housing (ownership),
High: (above 15 x subsistence level) above $4,875: The income
group that represents the most economically mobile sector of
the population.
VIBRATION - a quicering or trembling motion (such as that produced by:
heavy traffic, industry, aircraft, etc.) (Merriam-Webster 1971).
VIEWS - that which is revealed to the vision or can be seen (from the
site) (Merriam-Webster 1971).
WALK-UP - dwelling units grouped in two to five stories with stairs for
vertical circulation,
WATER SUPPLY - source, means, or process of supplying water (as for a
community usually involving reservoirs, pipelines, and often the water-
shed from which the water is ultimately drawn (Oerriam-,Webster 1971),
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QUAL4T OW SERYICES? FACILTITES AND UTILITIES
None. when' the exlstence of services* facilities and utijities are
unavailable to the dwelling group area,
Limited: when the existence of services, facilities and utilities are
available to the dwelling group area in a limited manner due
to proximity,
Adequate: when the existence of services, facilities and utilities are
available in/to the dwelling group area.
QUALITY INFORMATION
The quality of information given in the drawings, charts, and descrip-
tions has been qualified in the following manner:
Tentative: when based upon rough estimation of limited sources.
Approximate: when deducted from different and/or not completely reli-
able sources.
Accur-ate: when taken from reliable or actual sources.
DOLLAR EQUIVALENTS - the value of the dollar is used as equal to:
7 Kenya Shillings
Linear Measure:
1 millimeter = 0.03937 inches
1 centimeter = 0,3937 inches
1 meter = 39.37 inches
3,28083 feet
1.09361 yards
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1 kilometer =
1 inch -
1 foot =
1 yaid =
1 mile =
Square Measure
1 square milli
1 square
1 square
3280.83 feet
1093.61 yards
0.62137 miles
25.4 millimeters
2.54 centimeters
.0254 meters
.3048 meters
.9144 meters
1.50935 kilometers
meter
centimeter
meter
hectare = 10,000
square kilometer
1 square inch
square
square
acre
square
foot
yard
mile
= 0.00155 square inches
1973.5 circular mils
= 0.155 square inches
= 1550 square inches
10.7639 square feet
1.196 square yards
square meters = 2.4711 acres
= 0.386109 square miles
247.11 acres
= 645.2 square millimeters
6.452 square centimeters
= 0.0929 square meters
= 0.836 square meters
= 0.4087 hectare
= 640 acres = 258.9 hectares
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